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B10OMINGTON MATHER4TICS ASSESSFENT 



EXECUTIVE S\JMMARY . • 



INTRODUCTION ' - • '• 

t 

. . This report describes the mathematics performance of BJoomingtori 9, 13, 
and 17- year-old' students in an assessment of matliematics conducted in coop-, 
eration with the Minnesota Department of Education. Strengths and weaknesses ^ 
of the mathematics performance are reviewed and serve as the Basis for the 
recommendations and conclusions of this report. 

^ * — . — ' • ♦ . 

This summary briefly describes the findings of this assessment. The 
concerns and recommendations expressed are those of the mathematics analysis 
committee. The complete repprt gives more specific information and provides \ 
the basis for this summary/, , ' * ' 

The assessment required the cooperation and supporti^oj^. ^] ] building 
. pl-incipaiJs and teachers to accomplish the necessary testing. Staff members 
also wete involved in developing ratings of expected performance and analyzing 
results. These persons participated: 

Teacher Rating Committees . ' ' 

9 Year Olds . * ' 13 Year-Olds ^^17 Year Olds 



Karen Madafy, Brookside 
Nan Brenholdt, Cedarcrest 
Rosie Hagstetter, Hill crest 
Lu O'Conne^l, Humboldt Heights 
Linda Tetrault, Indian Mounds 
Linda Olehefski, Nine Mile 
Ardelle Hansen, Normandale Hil 
Inez Smith, Northgate 
Pat Kramer, Oak Grove 
Al Cobjc, Olson 
Bonnie. Westermoe, . Park 
Harriejt-' Iverson, Pond ' 
Bonnie-' Holman, Poplar Bridge 
Inez. Gustafson, Ridgeview 
Jody iVahlig, River Ridge 
Joyce '^eterson. Riverside 
Bev Tomes, Squthwood 
Jean^Gesche, Valley View 
Mary Ann Goolsbey, Washburn 
Jim Sronval 1,. V/estwood 
Shea^y Seeman, Hillcrest 
Karen Schmidt, Olson Jr. 
El don Flatten Oak Grove 



Dave Suman, 01 son' Jr. 
Karen Schmidt, Olson Jr. 
Jack Pensinger, Oak Grove Jr, 
Richard Olson, Oak Grove Jr. 
Lawrence Pearson, Penri 
Cecil Frank, Penn 
Is Laurel Trimbo, Portland 
Donald Montbriand, Portland 
Sherry Seeman, Hillcrest 
Judy Halvorson, Kennedy 



Dr. Loui§ Cohen, Jefferson 

Rod Lingenfel ter, Jefferson 
Judy Halvorson, Kennedy 
Blake Jaskowiak, Kennedy 
Harry Kitts, Lincoln ' 
Neil Hamrin, Lincoln 
Dicls Snydle, Jefferson 
Dorothy Ziebel, Kennedy 
Tom Lampi, Lincoln 
Karen Schmidt, Olson Jr, 
Donald Montbriand, Portland 
Judy Halvorson,* Kennedy 



Analysis and Reporting Conunittee 



Harry Kitts 
Blake Jaskowi^k 
Rod LingenfeJter 
Don Montbriand 
Xaren Schmidt 



Lincoln 
Kennedy 
Jefferson 
Portland 
Olson Jr. 



Richard Olson 
CJecil Frank 
Jody Wahlig 
Charles (Al) Cook 
SheVry Seeman . 



Oak Grpve Jr." 
Penn ' * ' 

River Bidge 
,01 son Elementary, 
Am crest 



The Bloomington Assessment was directed by Dr*. Donald* Werss' and ^y 
OrvilJe Ruud. The overall State AsseSsinent program is under .the direction 
of Dr. John Adams. Dr. Rosemary Schneiderhan provided our dis.trict with, 
liason advice and worked with us through the rating and analysis activities. 



i/ Stat( 



Tlie total State Assessment Staff supported this activity 
Assessment' staff includes: ' . ... . . .„ „ ^ 



The State 



Dr. R^^scmary Schnciderh^an- 



/ 



Coordinator 



/ 



Dr. John Adams ' , ^ ' 

Director - - 

Office of Statewide Educational Assessment ^ 

Dr. William McMillan 

Supervisor, Instrumentation § Development 
Office of Statcuide Educational Assessment Office of Statewide Educational Assessrer 

I 

SCORIKG, .DATA ANALYSIS /\ND REPORTING * ' . . . 

All open-ended oercises were scored by National Computer Systems, 
Minneapolis', Miiaicsola, b> coding student responses into several , Categories 
of correct -and incorrect respohses to allow foi^ diagnosis of the "types of 
errors made by seventeen-year-olds A raw data tape was then created of 
all resi)pnses rrom student questionnaires, student pej'formance bookJkjts, 
school questionnaires and distTict qWstionnaires . 

Triangle. Research Associates fedited the .statewide tape, built the 
data analysis file and produced the^ output necessary for data analysis. - 
TIES Research Division produced the 6utput»for Bloomington's results. 



The Office of Statewide Educational Assessment analyzed the state 
data and prepared the written reports of the state results. - ^ , 

/ * 

Orville Ruud and Dr. Rosemary Schneiderhan prepared written reports of 
the results of Bloomington student performance. Xeacher, m.embers of the 
analysis and reporting co;r;nittee' wrote statements of o^'erall results, 
concerns and recoirimendations . 



Shirley Mansur and Dorothy Gardner of the Elementary Division Office 
and District Evaluation Office organized and typed. the report for printing." 



FURTHER ASSESS>ENT,. 

BlooFiington Relative Assessment For PubJic Reporting is supported 
through the existance of a District Evaluation Advisory Coimittee which 
.has the specific tasks of recommendations to the Superintendent of' Schools 

(1) Areas for district evaluation ^ * 
• (2) Strategies for district evaluation . 

(3) Position statements and descriptions of 
the overall structure and purpose of 
evaluation through the district. 

Recommendations of -the Evaluation Advisory Committee' are channeled , 
to the District. Administrative Advisory Committee and the Siiperintendei^t 's 
cabinet. - . ' ■ * 

A description of this District Evaluation Advisory Committee is 
found in Appendix 1.1. /' , 



/ 



SU?-<MAftY. 



OVERALL RESULTS 

The assessment estab] ished ^hat BJoomiHgtdn students have' good 
computation skills, mathematical concepts and faciJity in problem solving. ^ 
'The 17-year-old age group had the least exemplary performance. 

Bloomington students performed wejl in the assessment as judged 
against the performance of others and the expectation of their teachers. 

» >" 

Performance of .Bloomington 9 and 13-year-olds consistently equaled 
of exceeded the performance of their counterparts across the state and 
across the nation. Performance of Bloomington 17-year-olds was less 
exemplary, most often equaling hot hot of ten .exceeding, the performance 
of thei^r -counterparts across the state. . . ' 

Bloomington teachers expect high performance from their students • 
Against these teacher standards Bloomington students at all levels 
have SQjne areas for improvement. . ' . • 

Assessment results supporting these statements came from analysis^ 
of student performance at each level (9, '13 and 17-year-olds) according 
to student achievement within: 

(1) Approximately 66 specific objectives 
of mathematics instruction. 

(2) 10 to IS clusters of mathematics content, 

(3) Test questions also used in the national 
assessment ' ^ ' 

(4) Different types of students (i.e. boys/girls) 
likes ©r dislikes math. 

(5) Comparisons of achievement of 9, 13 and 
17-year-olds on the same items.. . ^ 

1. Achievement of .-fhe objectives of mathematics instruction ** 

(1) Teacher Criteria \. 

In contrast to the performance levels expected by their teachers,' 
Bloomington student performance was judged acceptable (meeting expectations) 
oi: strprig (exceeding expectations) on the following per cent of objectives 
of instruction. 

9-Year-0]ds IS-Year-QJds 17-Year -0] ds 



51% 



58% 



67% 



(2) Comparison To State 

f-" ' ' ' " • , 

In contrast to statewide^^erformance, BJoopington student per- 
formance was judged acceptabJe (meeting state performance) or strong 
(exceeding by ove^ 2% state performance) on the foJJowing percentage 
of objectives of instrtiction. i 



9-Year-Ojds 



U-Year-OJds 



17-Year-OJds 



93% 



96% . 86% > , 

2. Performance by clusters of mathematics ctfnteiit. 

Performance in clusters representing general maJLhematic? content" • 
(e.g. computation ski j Is, ' measurement, geometry ^ etc.) eqUaJ led or 
s.urpassed the performance of students across, the statte in the foJJowing 
per cent of these clusters. ■ • \ 



•9-Year-OJds 



100"^ 



13-Year-OJds 



93? 



-y. 17-Year-OJds 
80% . 



3. Comparison pf Bloomington perfo^iiiance with the state ajnd nation* 

J* 

^ . Certain test questions that had been used by national assessment 
alJowed this x:dinparison with natjonaj results. ' -\ 

f , Comparative Bloomington Performance by % -of items 



* 




Bloomington ' • 
SignificantJv 

Al-ove* 


• .^^o 
Pi ffcrcnce 


Bloomington *" 
N'.Signifacant Jy, 

BeJow * 


Bicoining.lon vs Minnesota 


.a, 

J3 
.17 


• ^ 38.7 
38.8 
7.3. 


SS . X 

57.4 
83.6 


* '3.2 
3.7 
9.1 


Blooir.ington vs Minnesota 
* Suburbs 


9 
J3 
17 


29 .'O 
24. 0-- 
0.0 


61.3, ' 
70.3' 
• 8.1.8 


9.7 . 
5,5 

is:2 • 


BlooQington vs U.S. • 

: — c ^ 


9 
J3 
J7' 


71.0 
68.5 
29.1 


22.5 

29.6 • 
65 .'4 


. 6.5 ■ " ' 
5 ."5 


Bloonington vs U^S) 

Suburbs 


9 
J3 
J7 


> ' 29.0 
' 29,6 
14.6 


64.5 

■ 68.5 
83.6 , 


6.5 

^ J.8 

1,8 


* Not ^ttrihutabJe \to chance in 


95/100 cases.- 


* ' ' / 

4 


V 


\ 




8- 


t 








5 . 




/ 



4. * Performance by student characteristics ' ^ . 

(1) Perfo?maftee-0f Bloomington grrls and boys. was the same at all 

three age levels. (Statewide performance indicated that girls outperformed ^ 
boys at ages nine and thirteen, while boys outperformed girls 'at age seventeen.)^ 

(2) Bloomington students liking mathematics significantly -outperformed 
Bloomington students not iiking mathematics. • 

(5) High S.E.S. (socio-economic status) students performed best and 
low S.E.S. students performed lowest at all three age levels'. ^ 

(4) At age seventeen, the number of years that students were enrolled 
in mathematlTcs classes was directly proportional to better mathematics 
performance. , (Students with more years outperform students with fewer^y^ars . ) 

(5) Enrollment in vocational/technical courses was not related to 
mathematics performance. 

5. _ Comparison of 9,* 13 and- 17'-year-olds growth of achievement 

— — ' - ^ * 

To measure^ growth in mathematics skills and understanding betweefi Jjhe 
ages 9, 13 -and 17-year-olds, some identical questions were -used in testing 
each age. level. ^ Bloomington ."9, 13 and 17-year-oHs do demonstrate growth . 
in performance. The langes^ gains* are *in the areas lof multiplication,'' 
division, word problems, geometry and algebra. 'Interestingly 13-year-o^ds 
out'iJerform 17-yeaf-olds on metrics. 

Bloomington performance growth between 9 and 13-year-olds consistently 
exceeds that of statewide students^but the performance growth betwee;i 13 and ' 
17-year-old's does not keep pace. ^ ' ' ♦ 

CONCERNS - ' ^ ' i ^ . ^ 

Although ^the overall performance of Bloomington students is commendable, 

certain specific concerns exist including: * 
■% 

. (1) Subtraction with borrowing possibly is not, being mastered' by 9-year-, 
olds and 97year-o>lds are frequently unable to recognize equivalent mathematics 
statements. These are indicate^ as topics to be taught ^at- this level in the 
scope arid sequence. ' . - ^ ' . 

(2) Even though by state standards only'3.7% of the '13-year-old objectives 
analyzed are recognized as needing instructional attention, Bloomington ^staff ' 
members have, identified 14 objectives in^basic skills areas as p^robably needing 
instructional emphasis On tliqse objectives, listed in- Chapter II, s.ection 213, 

students did not perfoirm al)ove the 50% level expected. / 

^ ' ' • ^ / . ' ^ 

^(3) Bloomington 'l7-year-olds lack sufficient h^h /chool mathejnatics 
instruction as evidenced by appjsndix 3.3 comparison of 17-year-dlds performance 
with. MinnesQ,ta suburbs. 

(4) , Student mathematics performance shows a general decrease between ages 
13 and 17' as reported in^ tha pter V, section 5.3. 



(5) 17-year-olds show needs in consumer mathematics topics in the 
performance on objectives as reported in Chapter II. " ^ 

(6) ,Bloomington perfprm^nce^ in metrics although commendable by state 
standards should' be improved to 'meet student needs today. / 



RECOMMENDATIONS 

(1) Bloomington students, elementary and secondary ma;diematics teachers, 
administrative staff and_our past mathematics coordinatoryshould be commendeti^ 
for the excellent mathematics program. 

^ (2) Review and update of the mathematics scope ydnd sequence should be 
initiated. * . * . ' 

(3) Consideration shoul^be given -^o the i^a of establishing a pre- 
gr^duation conipetancy based examination designed to encourage continued 
mathematical education and insure acceptable ifonsumer mathematical functioning 

" (4) Cqnsid^f requirement of I^year o£ mathematics after juriiori high. 

•V (5) A follow up assessment of mathematics should be conducted each four 
years from now on. ' 

(6) Monies should be set aside to implement t^t«^e recommendations. 



^ 
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■ 'CHyJ-PTER I 
THE BLOOMINGTON. ASSESSMENT PROGRAM 



A 



1.1 Background and Purpose ^ 

* Background 

I • . ^ 

• BJoomington ReJative Asses^jient forms a part 'of. an overalJ 
design for evaluation. This co'i^nttment to evaJuation was made 
by School Board action. ' 



/ 



mUlTTES OV THE REGULAR ^^E£TI^/6 OF THE BOARV OF EVUCATWhl 
, ' ^ IWPEPEMPEWr SCHOOL VJSTRJCT NO. 271 
Btoomington, Hinn2/>oia 



(/I. DISTRICT EVALUATION 



SzptmbcA 17, im ^ 

HltboKn MOVED, Atttn 62,condtd, appMjoval 
{^oK the, dut/UcX to pyLggyback on 6iat^ 
iA)id2, cu>62^6m2.nt in ma£hmatL<Ui and toAt 
th<L lorn TqM 0^ Basic SkAUU on a 6ampl^ - 
bcuXA in g/iadei thAtt and 6ix and n.Q.ponX. 
/i2^uZh> to thd BooAd) and that tht 
admini^tAoJtion dzvttop a pnognjom o^ 0^^^^- 
• • rmnt cJLa&^Koom in^t/utcXion* Pa^6^ 

unanimoiuZy. 

For 1974-75 participation in a "p3-ggy back'' evalution of Bloomington 
mathematics within the state mathematics assessment was viewed as a means ^ 
of accomplishing part of the relative 'assessment desired. Dr. Donald Weiss, 
Director of Data Processing and Evaluation, acted under the direction of 
the school board and superintendent to contract with the state assessment 
office for Bloomington participation. In January 1975, Orville Ruud, acting 
Director of Evaluation, assumed responsiblity for completion of the piggy 
back mathematics assessment. 

The activities comprising the mathematics assessment occurred ill. this 
sequence within Bloomington and the state: 



ERIC 



STATE 



WINTER § SPRING 1972 
FALL § WINTER 1973 
SPRING I 1973 



Description of Objectives 
Writing of Exercises 
Field Testing of Exercises 



BLOOMINGTON 



DECEMBER 


1974 


FEBRUARY 


1975 


APRIL 


1975 


APRIL i MAY 


1975 


JUNE § SEPTEMBER 


1975 


OCTOBER § NOVEMBER 


1975 


NOVEMBER § DECEMBER 


1975 
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Testing Thirteen-Year-Olds 

Testing Nine-Year-Olds 

Testing Seventeen-Year-Olds 

Teacher Rating Committees. Set Criteria 

of Expected Student Performance 

Analysis § Report Committee Judges 

Strengths and Weaknessses 

Analysi.is § Report Committee Writes 

Conclusions and Recommendations 

Staff and Public Reporting 



Purpose * ' « 

, '.The objective of relative assessment is toygive ajneasure of how 
well overall our curriculum is doing in relationship to the expectations 
of othprs for that curriculum. The District Position Statement on 
Evalua1?ion describes how this assessment relates to other evaluation. 



^ POSITION STATEMENT 

t ^ ' . ' — ' \" 

The purpose of evaluation is to prepare factual information to assist those re- 
sponsible for decision-making in the Bloomington Public Schools. Evaluation is 
to be accomplished in the following areas: 

.* ^ District Relative Assessment for Public Reporting 

f ' < Building Program Evaluation 

Classrooa Instructional Evaluation • ' * 0 

The province <of Relative Assessment is that of the Superintendent, the Assistant 
Superintendent in fharge\pf Elementary Education, the Assistant §uperintendent 
in charge of Secondary Education, Each assistant superintendent repoirts on divi- 
sion results to the Superintendent. Tlie Superintendent is ^responsible fpr re- 
porting the overall results. to the Board of Education, who, as a group represents 
public. The Superintendent is concerned with making decisions on the alloca- 



portln 
the/p\} 
tion c 



of fund« to set priorities based upon total curriculum needs, division needs, 
and/or program needs relative to the overall needs of the district cunriculum^, 
and to the generally accepted, goals of the schools in the region, the state, and' - 
the nation/ The assistant superintendent is coi<cerned with making decisions on ^ 
the allocation of funds between buildings and to set priorities based on instruc- 
tional needs of the division and th6 buildings to implement curriculum. 

The province of Program Evaluation is that of the assistant superintendent and the 
principal within the building. The assistant superintendent, is responsible f^r 
directing the principal's development^ of program evaluation, monitoring the pro- 
cess of program evaluation and reviewing the use of the program evaluation outcomes 
and decisions. Results are reported to the assistant superintendent in charge, 
the teachers in the building, and the parents in the attendance area. The princi-' 
pal obtains information through program evaluation for decision-making. relating 
to personnel assignment, space needs, materials, time allocation and budget developr 
ment. The principal is concerned with decisions Jto s<5t priorities to improve and 
marntain building programs of instruction. ^ . 

The province of Instructional Evaluation is that of the principal and th^ teacher. 
The principal is responsible for directing the teacher's development of instructional 
evaluation and reviewing the U6(( of instructional evaluation. The teacher is con- 
cerned with decisions to set 'priorities to accomplish and improve instruction. Tlie 
teacher obtains information through instruct:ional evaluation of how instruction is 
meeting the needs of the students. %sults are reported^o students, parents and 
the principal. From instructional ♦evaluation the teacher decided appropriate con- 
tent, media, sequence, activities and student groupings for each student.- .The 
teacher also obtains information from instructional evaluation on the- overall 
effectiveness of the instruction for decision-making regarding teaching strategy, 
materials, and time allocations; 
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1»2 Design and Implementation of BloomingtQn Mathematics Assessment 

^The design of Bloomington Mathematics Assessment vas to **piggy- 
back'* on the comprehensive activities of state vide assessment* This 
.required, within"" Bloomington, extending of the number of students 
tested and utilizing working .groups of teaching staff for rating and 
analy.sis activities. Instrumentation and sampling for the assessment 
was provided vfrom the state assessment office* The instrumentation re- 
quired definition of objectives, writing of exercise packets, develop- 
ment .of student questionnaiifes and the development of school question- 
naires* • . " ^ . 

INSTRUMENTATION 

1. pHj Actives : Initial objective development activities for 
mathdm^ics assessment were undertaken in 3972 in conjuction 
with ptiot phase activities of the Minnesota •educational Ass.ess- 
ment Program. This pilot phase fo.cusfed on grades three and six. 
Final sets of objectives for assessment of nine, thirteen and 
seventeen-year-o]ds were compJ.eted during the fall of ]973. The 
development of a] ] . obj ectives involved* input f^om .educators in 
higher^ education and pub'-Jic and private schools as welT'as from 
professionay'organizations and lay persdfis . ^ 

,The structure of objectives remained consistent across ages, 
with emphasis -given to appropriate age categories. Each set of 
objectives was written Jo 'cover six cognitive levels. The six 
cognitive levels were: , ' 

^ 1. RecaJ] and Recognition * ^ - 

2. Eerfprming Mathematical' Manipu] atlons 

3. Understanding Mathematical- Concepts and Pi^'ocesses^ 

4. Problem* Solving^. * # 

5. Analyzing Prob] em .Situations 

6. Appreciation ' ' , ' • 

^2. - Exercise Pa^ckages : A team of six mathematic^.educators 

deveJoped exercises based- upon objectives tQ be. measured. *Judy. 
Ha] vorson,/ Kennedy and Dr. Louis Cohen, Jefferson were par^t> of 
this writing team. Content validity .of exercises was estabUshed 
by another .group* of mathematics educators. Exercises were screened 
^ and then fi^ld tested with approximately 250 students for each age . 
group , in twelve schools representing large city, suburban and rural 
districts in the winter of ]975. Based upon field test results, 
a' total of 210 performance exercises were divided into three 
approximately para]]e] packages requiring a tota] administration 
time of ]00 minutes per package. In addition, three appreciation 
J*eve] exercises were' included in eachjDackage. A totaJ of fifty- 
six exercises were taken .from National Assessment to provide a 
. . basis for cdmparison with national ^ results on these exercises. 
Seventy percent of the exercises were mul tipl e. choice items and 
thirty percent w.ere open-ended. " ^ 

* V 
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3. Student Questionnaires : The last six pages of each exercise 
package contained twenty-three questions which requested information 
from students related to the following kinds of variables: (1) 
grade, (2) sex, (3) racial background, (4) home and family back- 
ground characteristics, (5) general attitudes toward school ahd 
mathematics, (6) participation in school programs, (7) mathematics 
materials used in instruction, -(8) educational aspirations and 

(9) information concerning parental education and^' occupation. 

4. School Questionnaires : Each school participating in the math- 
ematics assessment provided irrformati^on for each of the following 
classes of variables related to that school: '(1) size and type 
of community, (2) socioeconomic characteristics of the school 
population, (3) characteristics of mathematics pirograms within the 
school, 'and (4) ratings the adequacy of facilities, materials, 
and professional and supportive staff. 

This data allows Bioomington comparison with similar district 
performance. . 



SAMPLE DESIGN' 

c 

1. Statewide Sampling : A two stage stratified sampling design was 
used to select random samples of approximately 5,000 pupils for 
statewide testing for each of the packages^^ ijjathematics exercises 
used. The schools to be tested were selected in the first stage. 
The second phase was the random selected schocTi^. The sample designs 
for the 9, 13, and IT-year-old groups had t^iese' characteristics: 

(1) A^random sample of students was draw# f rom each pop- 
ulation; viz. of nine-year-old pupils, bom between January 1 
• an^d December 31, of 1965; .of thirteen-year-old pupils, born 
between January 1 and December 31 of 1961; and of seventeen- 
year-old pupils, born between October 1, 1957 and September 30, 
1958. 



(2) Each of the geographical reporting regions of the state 
(see Figure was represented in the sample so that the 
results could be reported for each of them with statistical - 
precision. These reporting regions are consistent with the g 
Governor's planning regions, with the exceptign^thoX Region 1 
and 2 were combined to form Assessment Region 1. \ 

(3) - A matrix sampling approach was developed to shorten the 
length of individual student testing time. Each student 
selected in the saiiiple took one of the exercise books of the 
mathematics exercises. v 

(4) Length of th^ assessment session, for each student- did not 
exceed two Tiours. 
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2. Bloomington Sampling : A "random sample .of pupils was dravm 
from the entire student population: The size of' this sample 
was intended to allow generalization of resuJts'to the level 
where' district performance wou35 be assessed. Matrix sample 
design was used so that each student took only part of the 
totaJ test package. 



DATA COLLECTION 

1 . Statewide , 



The mathematics exercises of statewide assessment were admin- 
istrated by a team of forty trained exercise administrators. Paced- 
tape recordings were used to standardize^ the* administration of ,(1) 
directions given to students and (2) the time allotted for ^ach 
exercise . 

TabJe 1.1 ' 
STATEWIDE MATHEMATICS ASSESSMENT 

DISTRICT/SCHOOL/STUDENT PARTICIPATION 



PARTICIPANTS 


'9 


13 


17 


School -Districts' 


248 


296 


300 


Public Schools 


412 


386 


341 


Non-Public Schools 


72.- 


57 


28 


TOTAL SCHOOLS 


' 484. 


443 


369 











PARTICIPANTS . 


9 


13 


1.7 


Students Selected ^ 


13,063 


18,610 


19,152 


Students Participating 


12,160 


17,249 


15,696 


Students Not 








Participating 


903 


1,361 


3,456 


Student ParticipTation 








Rate 


93.1% 


92.7% 


82% 



2. Bloomington Data Collection 



Each participating student in the BJoomington schools was asked 
to compJete one package of the mathematics exercises. Administration 
'of the exercises was identical to that of the statewide program. 

Table 1.2 includes student participation data for the Bloomiiigton 
schools.' The tabJe indicates that of thp students selected at each ' 
age JeveJ, 91.7% of the nine-year-olds,. 91.8% of the thirteen-year- 
olds and 75.0% participated in the mathematics assessment. 

• Table 1,2 
BLOOMINGTON MATHEMATICS' ASSESSMENT . 





PARTICIPANTS 


9 


13 


17 




Students seJected' 
Students participating 
Students Not Participa'ting 
Student Participation Rate 


600 
550 
50 

91.7%. 


900 
526 
74 

91.8% 


90& 
675 
• 225 
75.0% 
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SCORING, DATA^ ANALYSIS AND REPORTING 



All open-ended exercises were scofed by National Computer Systems, 
Minneapolis, Minnesota, by coding student responses into several categories 
of correct and incorrect responses to allow for diagnosis of the typ,es of 
errors made by seventeen-year-olds. A raw d^ta tape wa^ then created qf 
all responses from student questionnaires, student performance booklets, 
school questionnaires and district questionnaires. 

Triangle Research Associates edited the statewide tape, built th^ 
data analysis file and produced the output necessary for data analysis. 
TIES Research Division produced the output for Bloomington's results. 

The Office of Statewide Educational Assessment analyzed the state- 
data and prepared the written reports of the state results. 

Orville Ruud and Dr. Rosemary Schneiderhan prepared written reports 
of the results of Bloomington student performance. Teacher member's of the 
analysis and reporting committee wrote statements of overall results., 
concerns and recommendations. •* 



-I 
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ANALYSIS OF MATHEMATICS PERFORMANCE BY OBJECTIVES IN 
COMPARISON TO TEACHER STANDARDS AND IN COMPARISON TO 
OTHER MINNESOTA STUDENTS 



2.1 The Analysis Process 

Results in this chapter will be reported by student performance 
on objex:tiyes, i.e. the number of objectives where student performance 
rated strong;' the number where it rated weak. 



Interpretation Committee Classificatioii Procedure 

A, committee of Bloomington teachers provided a judgment concerning 
the strength or need of instructional practices based upon student per- 
formance on each objectiye as compared to: 

(1) The criteria of teachet rating of desired performance^ 
(Criterion measure) 

(2) The ^performance of other Minnesota students 
(NdrmatiT^e measure) 

Student performance on each^. objective was judged to fall into one 
of the following classifications: 

(1) Strength ' ' . (4)- Potential Need 

(2) .Pote^ti^aL Strength * (5) Need 

(3) Acceptable - *^ 

Approximately a 2% difference was used as a guideline to judge a strength 
comparison to statewide performance. * 

2.2 Student Performance by Objectives.- Nine-Year-Olds 

Summary of Student Performance by^ Objectives • 

Table 2.1 below gives a breakdown of the number and percentage of 
objectives by performance level. 

CLASSIFICATION OF PERFORMANCE ON * , * 
' ^ ' OBJECTIVES FOR NINEiYEAR-OLDS 





, Teacher 


Criteria 


Comparison' to Statewide 

Performance 


Classification 


* Number of 
Objectives 


Percent' 
All Objectives 


. . Number of 
Objectives 


Per-cent of • 
All Objectives 


Strength- 


j4 


21 


i> 
32 


48 


. Potential Strength 


6 


9 




2 


Acceptable 


14 


■ 21 


•31 


■ 47 ■ ' 


Potential Need 


7 


11 ^ 


0 


0 


♦ 

Need 


* * 

25 




• 3 


4 


TOTALS 


66 


100 

4 


66 





1^ 15 



As can be seen in the preceeding table, performance levels for, 
9-year-old "pupils on 54 of the 66; objectives by teacher criteria 
measure and 63 ,of the 66 objectives by comparative measure were judged 
as acceptable or, above, 

'Performance levels on 22 of the objectives by teac)ier criteria 
measure and 3 of the objectives by comparative measure were judged 
as. representing a potential need or a need. * 

A complete rating of performance Is found in the appendix. 

Of special interest are the objectives judged as indicating strength 
on both criteria and comparative mea'sure and the 3 objectives represent- 
ing need on both comparative and criteria measure. .These objectives and 
representative, items are presented on the next pages as special strengths 
and 'special n#eds. The performance percentages are those for the item 
examples. 

Performance percentages for the objective categories are in 
appendix 2.1, 2.2 and 2.3. ' - ' 
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SPECIAL STRENGTHS - NINE-YEAR-OLDS 



lAl iTie studen^t wij'j demonstrate competency in the r^^i of basic 
Slims -up. to J8. ' ' 



BLOCMINGTON / TEACHER MINlNrjM 
.PcRKOR>li-\CE ~ / CRITER I A 



•STATE 
?HRFORMV;CB 



95.7 



30 ■ 



94.5 



4. Do th? following problem: 



8^+ 5 = 



ANSWER 



IH The student wil] demonstrate .competency in the recognition oi 
inequality and equality symbols. , 



BIOOMINGTO.N 


TEACHER MU^iriUM 


STATE 


PERFORS'AVCE 


C.^JTERIA 


perfor?i;..\'CE 


^. - 74.6 


40 




73.7 ! ' 





6. Match the symbol with its meaning: 

' W. Q©©00 add - a. f 

X. 0(5000 is equal to ^ b. > 

r. 0000© is less^than ' c. < 

Z. 00000 is greater than ^ d. + 



i 
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SPECIAL STRENGTHS' - NINE- YEAR-OLDS 

IICl The student wi]) demonstrate competency in performing mathematica] 
manipulations in finding the ordinal nvunber* 



BLCbMINGTON* 
• PERFOWANCE 


TEACHIR MI!^IMLl^^ 
CRITERIA 


STATE 
FERFOR-MAxCE 




r 


80 " 


:| 

'] 92.3 

'!. 


[ 4 

1 




\ ■ 
\ 



34. In the picture below, if the square on the left is the first square, 
the square with the X in it^ is in what position? ^ 



O fifth 

sixth 
O seventh 

eighth 

» 

O I don't know. 




i f 
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SPECIAL STRENGTHS - NINE -YEAR-OLDS 

IIOl The student will demonstrate cojnpetency in distinguishing between 
'pairs of sets which are nonequivalent and those which are equivalent. 



BLOOMINGTON'^ 


TEACHER MIKI>aJ>5 


• ' STATC 


PERFORMANCE 


CRITERIA . 


^?ERFO=J>!A-\CE 


I 


V 


• , 1 ■ i ■ 


j 89.2 


80 


■ .1 . 1 ■ , 



'42. WTiich one of the following pairs of sets has the 
same number of elements (members)? 





O I don't know. 



22 
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SPECIAL STRENGTHS - NIN^ YEAR-OLDS 

IIIGl -The student will demonstrate understanding of odd and even numbers 
by stal;ing whether a given counting number is even or odd, * ^ 



BLOOMINGTON 


TEACHER MISBfUM 


STATE 


PERFORI^LAKCE 


CRITERIA 


PERFORJIANCE 


0 


'6Q. 




f 




79.6 




76.8 





20. Decide whether each of the following numbers is bdd or even 



and 


fill in 


the corre"'c't~tircle . 








odd 


even 


* I don.'t know 


1 

A. 


50 


D" 




O 


B. 


365 


, O 


• o 


c 


C. 


' 28 ' 


' O 


■o ^ 


C 


D. 


7 




. o 


o ; 


E. 


111 


o 




c 



^ 



IIIL3 Jhe student wiJJ demonstrate an understanding of the properties of, 
addition, subtraction and^muJtipJications by correctly indicating 
one different sum or product of zero and any other number. • / 





• 


I 


STATE 
PERF0RMA.\CE 


< 


BLOOMirsGTOM 
PERFOR.MAVCE 


TEACHER MINIMUM 
CR-ItERIA 






K 96 .2 


' ^ . 90 • ■ 




,94.3 ' 





. I ■ ' 

• • • 

21. Do each of the problems below. 



EMC 



A. 3 + 0 = 














ANSWER \ 


\ 




• 


23 , 




1 




. 20 


1 







SPECIAL STRENGTHS - NINE -YEAR-OLDS 



IIIPl The- student wiJl de'monstrate' an understanding o£ the concept of 
subtracti(?n by correctly determining differences between two lengths. 



BL00^5INGTC.\• 
PERFOR^LANCfe 



TEACHER MIHIMJM 
* CRITERIA 



ST.^TE 
PERFOR>!A.\CE 



(X: PMSUL A 



88.8 
( 


80 




'84.7^ 














f =• 






«^ 




1^1 look at 


the picture below. 








i . 

t 


* 






« 



( ^ . 3 4 5- ,6 7 ^ 3 (0 // /2j/ 15 



r 



PENCIL .B 



How many units shorter is PENCIL B than PENCIL A? 



0 5- 

O 8- 

0 10 

0 13 

0 I don't know. 
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SPECIAL STRENGTHS - NINE-YEAR-OLDS 



IIIQl The student will demonstrate an understanding of probability. 



BLOOMINGTO.-^ 


TcACHER- MIKIMUlil * 
CRITERIA 


m 


4 


STATE 
•FERFORMAKCE 


' " 


|. 79.4 


60 


0 




73. S 





4^0. Pete was playing a game with a spinner like this: 




The spinner was divided into 15 sections of equal size. ' Five of 
these sections were white, two were blue, four were red and four 
were black. What is the inast*likely color' for the spinn'e'r to 
stop on? . * . . . 

O White 
O Blu^ 

O Red • * ■ " . - 

,0 Black - . , ■ 

I' don't know. „ , " . • . 



ERIC 
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SPECIAL STRENGT^IS - NINE- YEAR-OLDS 



VA12 The student will demonstrate compejtency- In xee6gnizing patterns and 
making simple generalizations in identifying Vhe opmmon attribute of 
a set. ' V-^> . : 



BLOO-MINGTON TEACHER MI^{I^^UM 



STATE 













67.5 


60 




59.2^ 





* Look at the three shapes below: 






r 



Now select the shape that goes with these three shapes. 



O 





O 



/ O ^ don't know. 




SPECIAL STRENGTH - NINE-YEAR-OLDS 



VH The student will -recognize counter examples in understanding that 
subtraction is- noif-cominutative. 



BLOOMINGTO.N' TEACHER .'flNI^fUM 

perfor>l5l\ce criteria ■ 



59.2 



80 



STATE 
■ PERFORMANCE 



54.85 



5L 



Itfhen adding, you can reverse the order of the, numbers being 
added and still get the same answer. * . ^ 

.For example: 5 + 7 = 12 and 7 + 5 = 12 

\ 

When.;^ubtractirig, can you reverse the order ofHhe numbers\being 
subtracted and stili get the same answer? j 

O I don* t know. * . 



EMC 
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ECIAL NEEDS - NINE -YEAR-OLDS 

IIA4 The student wiJl demonstipate competency in performihg mathematical 
manipulations involving f jj||f||£ 'the difference between numbers involving 
regrouping. 



BLOOMIN'GTON TEACHER MINIMUM 



! STATH 



t 

28.5- 

\ 






32.4 


' i 




1 





37. Do the foliowing subtraction: 



1,054 
865 



ANSWER 



28 



25 



.SPECIAL NEEDS - NINE-T^AR-OLDS 



IIlOl The student wiJ] demonstrate understanding of "inathematicaJ concept 
of ^addition by idei}tifying equivalent statemfents indicating the same 
sum* .* ' * ' - . 



. BLOOMIXGTON 
PERFORMANCE 


TEACHER MININJUM 
CRITERIA 




STATE 

pepfgp:i\xce 




76,8' 


85 




^ 74.21 









33. Is ths following statement true or false? 
IS + 3 = 10 + 8 



7 



O True 
O False ' 
' O I doh ' t know\ 



2^ 



SPECIAL NEEDS - NIIyE-YEAR-OLOS 



A- 



IVG The studerit will demonstrate competency in solving problems of 
determining the distance traveled from two odomater readings. 



BLOOMINGTON TEACHER MNIMUM 
PERFORMANC E • .CRITERIA 



STATE 
PERFORMA.VCE 



41.5 



60 



48.3 



At the st art of thei r-trip the odometer on the Smith's car looked 
like thismi2 '6ISI4|. At the end of the trip it looked like 
thisl ()l7l7l7l7 | . How^many miles did they travel? 

0321^ 

0654 . • • ' 

O 777 ' 

Oi23 ■ ■ ■ ; ^ • ' - 

don't know. ^ — ^ 
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SPECIAL NEEDS - NINE -YEAR-OLDS 

1112 The student wi]] demonstrate competency in performing mathematicaJ 
manipulations by reading a matrix or table. ' 



BLOOMIN'GTON 
PERFORMANCE 


TEACHER 'minimum' 
'CRI7ERI/k 


STATE 
FERFOR>!A\-CE 


82.3 


60 




78.5 





4- 



n. In the table to the right, whach shape is in row B, c6lumn 3? 




ERLC 
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NINE-YEAR-OLD PERFORMANCE SUNfrlARY ^ ' 'i 

Bloomington 9-year-olds outperform state 9-year-olds in every group 
of skills, includiiijg what the populace generally would consider basic 
.skills. Whereas 96% of the objectives were identified as being at or 
above an acceptable lev.el , only^ 4% were identified as needing ^additional 
attention, Bloomington 9-year-glds do significantly b.etter, compared to 
criterion and comparative measures, in the following related' objectives- 
properties of addition, mathematical symbols, concept of odd and even, 
simple subtraction, ordinal numbers and the 0 principles- The assess- 
ment results demonstrated the breadth' of the Bloomington mathematics 
program through significant performance superiority in , areas not con- 
sidered basic to all programs, such as use of a matrix, using concepts 
of set theory and applying pxobability theory. 

In relation to these same measuresy Bloomington teachers recognize' 
that at this age., their students do not perform in an acceptable manner 
i9 subtraction involving regrouping G^o^o^ing) and in recognizing 
equivalent statements. * 

Even though, by state standards, 9nly 4% of the objectives analyzed 
are recognized as needing insjjpctional attention, Bloomington staff 
members have identified these additional 28 objectives as needing 
increased instructional einphasis because student performance on these 
objectives did not meet the performance level they expected. 

1. Multiplication facts 

2. fi^ading'and writing fractions 

3. Addition, 2+3 digits 

4. Addition, 3 or more addends 

5. Expanded^notation (^.ddition) - ' . 

6. Multiplication 

1:: 2-, — Ddrv4si-on ^ ' ' ^ 

8. Measuring segments 

' * 9, Rounding-off 

10. Set theory ' ^ 

^ - 11. Concept of addition (set theory) 

12. Fractions (simple) 

13. Addition, number line ^ 

14. Subtraction, number, line 

15. Weight units 

16. ' Subtraction** concepts, missing addend 

17. Verbal; statement to sentence , " • - 

18. Number sentence isel action, 

19. - Word' problem 

20. Word problem, reasoning 

21. Estimation 

22. Change 

23. Perimeter ' - , 

24. Measurement differences 

25. Extraneous data 

26. Ordering fractions 

27. * Similarities in geometric figures ' 

28. Ordered. pairs. ' * . • ' ' 
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2.3 Student Perfonnance \>y Objectives - Thirteen-Year-Olds • 

Suinmary of Student Performance by Objectives 

Table 2.2 below gives a breakdovm of the number and percentage 
of objectives by performance level. ' .^r * 

< 

Table 2,2 

CLASSIFICATION OF PERFORMANCE ON 
OBJECTIVES FOR THIRTEEN-YEAR-OLDS 



1 

i 


Teacher Criteria 


Compaiuson to Statewide 
•§ Other Similar Performance 


• Classificationr 


Number of ' Perc'ent of 
Objectives All Objectives 


Number of 
Ob j ectives 


Percent of 
All Objective; 


♦ Strength 


25 


37 


33 


49 


Potential Strength 


10 


15 


9 


13 


Acceptable 




6 


11 


16 


.Potential Need 
ft 


16 


24 


6 


9 


Need 


12 


18 


8 


_12 


TOTALS 


67 


100 


67 


99 

V 



As can be seen in the preceeding table, performance levels for 13-y^ar- 
old pupils on 39 of the 67 objectives as m'easured by teacher and 6n 53 of 
the 67 objectives* as measured by comparative performance were judged to be 
acceptable or above.- A complete rating of performance is found in appendix 2.2. 



Of special in'terest are^the 12 objectives judged^as strengths both by 
teacher criteria and by ccunparative measure and the 2 objectives judged 
as needs by both measures*. 
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SPECIAL STRENGTHS 

IB4 'The student will recognize the symbols, % and a/b. 



BLOO.MINGTON 


TEACHER MINIMU\t 


STATE 




PERFORM\.\"Cr 


CRTTEl'n 


■ PERFCRMi.NCE . 




87.5 


40 




84.2 





a In the statement, "Today 20% of the^ students were absent from school", which 
one of the following statements best describes the meaning of the symbol %? 

©20 students were not in school. 
©20 students out of every 100 students were abseru,. 
©There were 20 more students. in school than were absent. 
® More than 20 students were absent. ^ 

" ■ \ • 

©I don't know. 

IC2 The student wil J recognize definition of polygons, base, altitude^ 
perimeter. , ' * , 

STATE SIMILAR DISTRICT 



BLOOMINGTON TEACHER MINI?-aJM 



FERFC?J-'A\C5 



PERFORMANCE 

















74.8. 


20 


* 


65.8 


67.1 




12. Part A. • What is the altitude of the triangle '•below? 
'©AB B 
®BC ^ 
©AC 
®BD 

• A 

©I don't know. Q 

Part B. What is |he perimeter of the triangle ABC below? 
' ©22 inches 
©18 inches 
©14 inches 
©28 inches ' 



©I don't know. 

31 
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IE2 The student wiJl demonstrate a knowledge of symbols, =, exponent, 
>, < , 4= , a. 



' BLOOMINGTON 


TEACHER MI^•^^^JM 


STATE 


PERFOR>LVvCE 


CRITFPIA 


PERFOR^LANCE 


89.7 


50 . , 




89.9 





6. Which of these symbols =.,>,<, correctly completes the following, sentence: 



4+3_ 3+ 5 

©< 

@ I don't know. 



IF2 The student wi]] demonstrate a knowledge of scientific notation. 

/ / 



BLOOMLNGTO.V 


TEACHER MININOJM 


NATIONAL 


STATE- SIMILAR DISTRICT 


, PERFOR'LWCE 


C"r7E?IA 


PERFORMANCE 


PE''.P'^'^''A'''CE 


' PERFORMANCE 


45.4 


20 


37.5 ' 


36.5 


. 36.5 



21. Which one of the following is another way of expressing 3.6 X 10^ ? 

®36 • • Z. ' 

® 360 ^mr 
© 3,600 
©36,000 ^ 

® I don't know. 



Si) 
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IIAl The student will perform mathematical manipulations involving the 
basic operations with whole numbers. ' . 









0 





6. Do the following subtraction: 



1,054 
- 865" 



IIFl The student wijJ perform mathematical manipulations using' formulas 
in real situations. 



BLOOMLNGTON- 
PERFOR-'-'ANCE 

64.4 



TEACHER M!NT>T'>1 
CRITERIA 



STATE 
PERFCR}L-\NCE- 



30 



' 60.2 



30. The distance traveled is found by multiplying the rate times the time, oi 
D = R X T.. Given that D=45 and R=3, which of the following is J? 

<« 

® 48 

©42 . , , ' ' 

© 135 • ' ; ■* ^ 

• © 15 . 

© |- don't know. 
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IIIAl The Student will demonstrate' a competency in. translating a simple 
verbal statement to an equation or ' inequality. 



\.BLO0MINGT0N' 
' PERFOR^IANCE 



61.4^ 



TcACHER"nt^*i*?»! 
CRITERIA 



STATE. 
PgRFOPJ-lANCE 



--to- 



ss. 9 



35. -Which of the following represents the. expressfon, "the sum of a 
number and 3- times that. number is less than 30"? 



©X + X < 30 
©3x - X = 30 
©X + 3x <'30 
®x + 3x > 30 



©I don't know. 



IVA2 The student' wiil demon^rate'a competency in solving problems 
by finding irrelevant datg included in a problem. 



BL00^5INGTON 
PERFORMANCE 



TEACHER MININOj^i 
CRITERIA ' 



STATE SIMILAR SCHOOL 

PERFOR^'IVNCE ' PERFORT-l^NCE 



60 



77.5 



79.4 



45. At 20 kilometers an hour, how long will it take a snowmobile 
y that costs $1,050 to traVe) 150 kilometers? What information, 
if any, is UNnecessary in 'the above problem? 

»©The speed is 20 kilometers per hour. ^ 
©The snowmobile costs $1,050. 

©The distance traveled is 150 kilometers. : I 

© None, everything is necessary. 

© I don't know. 



ERIC 
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IVA4 The student wilJ demonstrate competency in solving probJems bjr 
finding examples that .verify a statement.' ^ ' 



-BLOOMIN'GTON' 
, PERFORM^LN'CE 



61.9 



TEACHER MINL'TiM NATIONAL STATE 

CPITERIA > PERFO°"AS'CE PERFC?JL^NCE 



60 



51.2 



5S71 



47. If n is an odd ciumber. what can you say about n + 1? 
© I't is always odd. 

(£) It is always even. " , 

© It is even or odd depending upon what n is. 



© i don't know. 



1 
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*IVA3 The student wiJl identify the statement of a problem which the^e ' 
is insufficient data and indicate the needed data. , ;> * 

i: 



BLOOMINGTON 



TEACHER MI^•I^!UM 



STATE- 



SIMI 



SCHOOL' 















95.4 


c 




91.6 



\ 91. *8 


4 



41. ^ Fred decided to take a trip to his grandmother's house ^fri his mini- 
bike. It costs Fred 5 cents to run his mini-bike one mile. We want 
to know how much Fred's trip will cost. What else do we still need 
to know? \ ^ 



©How much the mini-bike cost when it was new, 
©How many miles ^red can go on one gallon of gas. 
©How many miles it is to Fred^^«rg^andmother's house. 
©How large a mini-bike Fred has. 



(S^l don't know. 

IVASu The student wiJl demonstrate competency in problem solving by finding 
examples that contradict a statement. 



BLOdMlNGTON 


TEACHER MI^•I^^UM 


STATE 


SIMILAR SCHOOL 


PERFORMANCE . 


CRITERIA . " 


PERFORJ-LAVCE 


PERFOR>Li.VCE 


60.1 


r ; 

45- ^ 




57.8 


59:2 " 



,44. 



Select the pair of prime numbers which shows that the state- 
ment, "The sum of any two prime numbers is divisible by 2" 
is NOT always true. 

©11, 13, 
®7, 23 

©2, 1^ • ' ■ ' 

©5, 4-1 . . 



©I don't kn6w. 
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♦ VG The ^student wi] / demonstrate competency in mathematical'*^easoning * 

by suggesting the rellationship between parts o£ gisometric figuVes.^ 




• 










78.3 ■ 

f * 


*'30 


60.4 
<• 


' - 7-3,. 7 • 


0 ' ' ' > 



49. Shown below are two squares, A and B are the centers of the squares. 
What IS the distance in inches from A to B? 

ANSWER 
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SPECIAL -NEEDS 



IIA7 The student will be ab]dto perform raathematlcal manipulations 
involving rounding off numerals to the nearest*teri> huncfred or thousand. 



BgX).\nNGTON 


TEACHER f!INim*f ' . 


STATE 


ST^fTLAR SCHOOL 


.PERFOR>LANCE 


cr:te?j\ 


PEPFORMAXCE 


P?P>FGPJili_\CE 


55.0 


* 50 


ft 


57.0 . 


. *56'4 


i 











24. Select the true statement. 



©4507 rounded to the nearest te^s is 4500. 
®4507 rounded to -the nearest thousands is 5000. 
©4507 rounded to the nearest hundreds is 4600. 
©4507 rounded to the nearest thousands is 4000. 

©1 don't know. 



IIIH2 The studiint will demonstrate competency in understanding mathematica] 
processes^by illustrating a linear relationship with a graph for the formula. 



BLOOMINGTON 
PEPvPOR^LWCr 


TEACHER ^!I^•I^aj^f 

CRITERIA ' 


NATIONAL 
PEFF,CRMA.NCE 


STATE 
PERFORHi„\CE 


SIMILAR SCHOOL 
PERFORMANCE 


■ •* 

31.6 


^ — . 

40 , 


13.3 


• ■ \ 
' 17.9 


19.8 



43. WhrcK cn8<;t^ shows pgrt of the graph of the equation x = y? . 



© Y 
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THIRTfeEN-YEAR-Otb PERt^ORi-iANCg' ^ 



^ The comparison of Bloomington 13-year-olds p^rfoirraance witji the 
performance of 13-year-aids in similar\districts in Minnesota shows that 
of the 67 comparison objectives analyzed, Bloomington IS-year-olds scored 
significantly above th^ir cdunterparts in 28% 0:f these objectives and 
significantly belbw.ori 6% of tftese objea|ives. Overall, Bloomington 
Student performance signif icarftly exceeded that of their .suburban counter- 
parts. - 



Statewide results showed a greater- difference in performance of 
Bloomington 13-year-olds. They ^ut-performed their counterparts in 39% 
of thb 67 comparison objectives/ and fellJ)elow on only 3| of the objectives. 
The performance of Bloomington students significantly exceeded that of their 
statewide counterparts. ^ '' ! 

Even though. by state standards only 3% of the 13-year-old objectives 
analyzed are recognized ^s needing instructional attention, Bloomington 
staff members idepti/ied these 14 objectives as probably needing inst3::ucJtion- 
al emphasis. These "obj ectives were xate^ as important ' obj ectives and student 
performance on these objectives did nbt meet the. minimum performance level* 
^ , expected by teachers. ^ ^ 

' - Recognize diameter, radius arid circumference of a circle. (IC3) 

Knowledge of metric prefixes - kilo, hecto, deca, centi, milli, de^i. (ID23 

- Select definitions of integer, prime number, divisibility § square root. 
(IG2) 

- Compare with decimals^ (1IA2) ' * 

\: 

-•Compute with fractions (IIA3) * . ^ 

* / ' 

- Convert repeating xieciraals to fractions {\\kZ) 

- Determine greatest* commoQ divisor, and lowest common divisor atid prime 
factorization. (IIA9) 

-^^Compute perimeters, areas, ^volumes 'based on linear measures. *(1ID2) 

- Given 3 values in a:proportion, '^solve for the fourth. (IIH3) ^ . 

- Determine the number of combinations and permutations of events. CIIJ4) 

- Represent a^simple set of data with 'an appropriate graph. (llIBl)^ 

- Identify t4ie formula or relationship described in a problem such as 
d = rt. (IVBl) 

- Dete^'mine in how many differeent ways you can make totals, such as 4(f, 
7^, 13^, 19^,' etc, (I.VE1) * ' 

t 

- Read and interpret a table- of data. (IVFl) - * . 

i 

/ . • ■ 38A " _ " . 
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2.i -^StuSent Performance by Objectives - 'SeVenteen-Year-Old 



Summary of Student Performancy by Objectives 

Table 'below. gives a breakdown of the number, ani percentage of 
objectives by performance level. 



Table 2.3 



DRuiNCE 



CMSSIFICATION OF PERFORMANCE ON 
OBJECTIVES FOR SEVENTEEN -YEAR- OLDS 



. } 


Teacher Criteria 


Comparison 


to Statewide 
. Performance 


Classification 


Number of 
Objectives 


Percent of 
AH Objectives 


Nvnnber of 
Objectives 


Percent of- 
All Objectives 


. ! 

Strength* 


1.4 ' 


21 • 


•32 • 


48 


Potential Strength 


6 


9' 


1 


- 2 


Acceptable 


14 


21 


31 


47 - 


Potential Need • 


7 


11 . • 


0. 


0 


Need 


25 


38 


3 


4 


TOTALS 


66 


ion 


66 


101 



As can be seen in the preceeding tab]e, performance leveJs for ]7-year-o]d 
on 44 of the 57 objectives were judged as acceptable or above m relation- 
ship to teacher expectafions . This represents 77% of the objectives. ^ 
Performance levels of 17-year-old pupils on 53 of the 57 objectives were 
judged as aqceptable or above in relationship to performance statewide.^ 
A complete rating of performance is found in appendix ^-.i. 



SPECIAL STRENGTHS 



Of special interest are those objectives 'judged'^as strengths or needs 
on both criteria and comparative measures. These objectives are ^termed 
special strengths and special needs. ' * ^ _ 



ERIC 
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39 



> SPECIAL STRENGTHS SEVENTEEN-YEAR-OLOS 



. BLOOMINGTOI^ 
PERFOfeMANfE 


TEACHER. rilNIhlUM ' . 
CRITERIA 


STATE 
PERFORMANCE 


SIMILAR SCHOOL 
PERFORMANCE ' 


" 60.4 


30 




55.5 ' 


■ 43.0 



I^La?^^ student wiJJ demonstrate a competency in knoWl edge algebraic 
sytaboJism incJudirig F(x)^r- logistics X exponent X. ' ^'seoraic 

* 

41. If f(x) = X + J, what is the VaJue of fC2)? 
, • ANSWER 3 • . 



V 



BLOOMINGTON 
PERFORMANCE 



76.5 



J 1 



TEACHER MINIMUM 
CRITERIA- 

40 i 



STATE 
PERFORMANCE 



75.9 



ilgebS'suJws? '''^'^ dem^trate a competency in knowledge of terms in 



lEl Variable,, linear, quadratic Equation, coordinates, ordered p^irs 
rational and real numbers. . • h ^^=> 

■ pIZ]L r"-'" '''' ^PP^-^P^'^te circle to' show whether'each of the following is 

t'roblem |,near or a quadratic equation. 



Linear Qila{Jratic 



A. 

B. . © 

C. © 

D. X 



'© 6y = 24" 
P x2-+ 2x = 6 

® 3x + 4y = 18' ' 



^x'^ + 3xy + y"^ = 24 . 



BLOOMINGTON 
■ PERFORMANCE 


TEACHER Minimum 

. CRITERIA H 


■ . "STATd"'^ ' 
PERFOR^^ANCE 






<i 

35.4 

i ^ 


10 


j 52.8 

i L _ 


■ 1 

• ' 1 



IE2 Function, invets^ 

'SampJ e 
ProbJem 



ERIC 



22. Which of the following listed relations, in a function? 

• - * i 

© I {-5, 10) (1, -10) (-5, 5) (1. -1)}' 

• -® f(4, -5) (7, 6) (4, 5) (7, -6)f 

© 1(2' 1) (2, 2) (3, 3) {4, 4) I 

> M ]<5. 3) (9, 7) (2, 0) (8, 6)} ' ■ 

© I don't know. . s . 



SPECIAL STRENGTHS - SEVENTEEN -YEAR-OLDS 



IL2 Identification 9f graphs of parabola, hyperbola, ellipse. 



BLOOMINGTON 


TEACHEP 


- STATE WIDE 


PERFORMANCE 


CRITERIA ' 


' PERFORMANCE 


■ 40.4. 


• 10 


32,6 



• • • ♦ 



43. ' Match each graph with its correct name from 'columrt^ll. 

V > ft 

< Column U 




SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS ^ 

IIIAl The student wiJ] demonstrate competency in the understanding 
concepts and processes in graphing Jinear functions.- 



BLOOMINGTON TEACHEk MINIMUM NATIONAL STATE 
P£RFORJ-IA-\-CE CRITEP.IA PERFORMANCE PERFORMA_\CE 



63:9 



50 



48% 9 



■ 57.9 



42. Which chart shows parf of the gfaph of the equation x = y? ■ 



10 
8 
6 
4 
2 
0 















\ 




















J 
























1 












































/ 








i i 






; 













































































2 '4 6 
X 



i 10 



!© Y 



10 
8 
6 
4 
2 
0 



2 4 6 8 10 
' X 



© Y 



1 














































n 














1 
















































/( 













































































2 4. a6 ' 8 10 
X 



® Y 



10 

f"8 
/ 6 



2 4' 6 8 10 
X 



© I don't know. 



/ 
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SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS 



IIIL Thg student will deinoijstrate competent. in illustrating a geometric 
theorem by making, sketches* 



BLOO.MINGTON' 


TEACHER ^iINI^^JM 




» 

STATE ■ 


PERFORMANCE 


CRITERIA 




PERFOR>WXCE 


\' 62.3 


40 




55.6 





29» V/hich of the following diagrams illustrates the conditions given 4i tne 
theorem: "The line segment joining the midpoints of two sides 
of a triangle is parallel to the third side". 






© I don't know.'- 
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SPECIAL STRENGTHS - 'SEVENTEEN- YEAR-OLDS . / 

IS- Knowledge of necessary and sufficient conditions, converse, 
inverse, contrapositive a,nd counter example. 



SLGOMIXGTOX TEACHER MINlNfJ?-! NATIONAL STATE 
?HArOrO-lANCE CRITERIA ?rS\?'Z7C''JSZ2 ?z?SO?yj\XCE ^ 



56'. 8 



50' 



51. t) 



50. 1 i 



'^A. Which one of the stateTnents below' follows logically from the siatemenf, 
"All good drivers are alert"? 

0AII alert persons are good drivers. 

©Some alert persons are -not good drivers. ^ 
©A person v\/ho is not a good driver is not alert, 
person who is not aJert^ts not a good driver. 

©I don't know. 



IIIAl The student Wi]] demonstrate competency in the following: make a 
graph of a linfear function. 

::LGOriINGTGN TEACHER ^iI^■:^^J^^ NATIONAL • STATE 

?2,\tc:^yjsy:z'E: • criteria per?o;i:-l\-\*ce performance • ^ 



63.9 



50 



48.9 



57:9 



J 



42. <^Whicli chart shows part of the .graph of the ecjliation x = y? 



o/o 
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'8 
6 
4 
2 

.° , 2 4 ,6 8 10 
X 
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ft] 
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nr 





(|) Y 



10 
8 
6 
4 
2 
0 
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SPECIAL STRENGTHS ^- SEVENTEEN-YEAR-OLDS 

IVE The student will demonstrate competency in sojlving mathematical 
problems involving selection of skills, information and techniques 
^ in interpreting tables and graphs. 



liLGOMINuiON 



TEACHER MI-\INrj?.l 



NATIONAL 



STATE 













67.4 


50 


51.2 


• 59.. 4 





'22/.. The last five years' batting averages for six baseball players and the average of 
/the team for which they play are shown below: 







■ !§§Z 


1968 


1969 


1970 


1971 


Team Average: ' 




-220 


.212 


..231 


.224 


.226 


Players 














.1. Lehmann 




.260 


.255 


.295 


.265 


. .261 


2. Finley 




.210 


.224 


.216 , 


.221 ■ 


.210 


3. HIavaty, 




.248 


.251 


.249 


.246 


.253 


4. Heimer 




.252 


'.255 


t -259 


.264 


.270 


■ 5. Lee 




.275 


.260 


* ' .290 


.279 


.283 


" 6. Womfir 




.265 


..315 


.295 


.304 


.320 



A. Which player had the mqst CONSISTENT batting average between 1967 
apd 1971? ■ .. 

© Lehmann ^ ' 

© Finley 

- ' HIavaty * ' * ' * " 

. > © Heimer , 

©^Lee ' ' ^ . 

\(Q Womer 

© I don't knowr^ 



SPECtAL STRENGTHS - SEVENTEEN-YEAR-OLDS 
\ ■ IVH . 




FEa?Oa>'*ANCE 


- TEACHER . 

CRITERIA 






STATZ 
?ERFOR.mCE 


r 




i 


i ■ 2a 

r . ■ . ' 


1 

1 
1 


; 


! • 37.1 

4 

\ 
1 




■ i 



26. For each of the following sketches'of the graphs of equations, tell 
whether the roots (solutions) are. real or complex,. . 





^ reaf 

© complex 

© I don't know. 



- (»> real 
^ complex 

I don't* know. 



ERIC 




^ real 

® complex 

© I don't know. 
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SPECIAL STRENGTHS - SEVENT'eEH- YEAR-OLDS * 



VA The student will demonstrate competency in using mathematics and 
mathematical reclsonin^ to analyze problems in geometry including 
drawing figures, making constructional measurements, models and 
paper folding. * * , * 



riRForouxoE criterta 



63.5 



60 



PERFORMANCE 



62.9 



38. 



If the pattern at the right continues what will the general shaoe 
for 273 look like? ' • ^ ^ 



® 



6^ 



. 6 



7 



etc 



© I don't know. 



VB 



recognizing pati:erns and making general izations'< 



BL00MING7QX 



TEACHER MIXINrj>I 



STATE 
PERFORMANCE 



84.4 



40 



85.5 



-36. The size of a motion picture on trie screen is a. function of the distance of the 
projector from the screen^ The chart below shows that if the distance between 
the screen and the projector is 3 units, the size of the picture is 9 square units. 



distance from screen 
size of picture 



'd 


1 


2 


3 


4 


5 




1 


s 






9 




25 







■/ 



A. What is the size, in square umts, of the 'picture if the distance^ between the 
, projector ^nd screen is 7 units? 

, © 14* * 

©21 

© 35. * - 

^ 49 . ' ■ . . ■ . 

© I don't know. 

* 

B^. What is the formula for the relationship 'between d and s? 

' ^,s=.d2 ... 

© = d . 

' © s =■ 3d . ^ 

® s = 5d ~ ^ . 

© I don't know. - « ' . ' 
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SPECIAL STRENGTHS SEVENTEEN-YEAR-OLDS 



VC The sjtudent will demonstrate competency in using mathematical 
reasoning in sojving novel problems, puzzles and recreations* 



1»LG0MI N u A OX 
r^RFOrOlANCE 



TEACHER y.iy.lKsTA 
CRITERIA 



STAT2 
PERFORMANCE 



! 

65 .2 ! 


20 ■ • i 


I 
( 


61.3 1 


i 


1 : 


1 

\ 


i 


! 





56 . 



A long time ago, an old king made a funnel holding white candy pills and black 
poison pills to help him decide which of his prisoners would die. Only one. pill 
could come out of the funnel at a time. , As you can* see, a black pill is just 
about to fan out. Each prisoner h^d' to take out two pills. He hsd to replace 
the first pill regardless of color, and he had to* swallow the s^econd pill, the 
picture shows 12 pills ready to be taken by nine prisoners. , Pills 1, 5 and 7 
are poison. Prisoner A takes pill No, 1 and replaces it a-t the top, aocf eats 
pill No. 2. Then the second prisoner (prisoner B) draws No. 3, replaces it 
at the top, , and eats pill No. 4. Which of the nine prisoners (A, B,- D, €, 
G, H, I) has to eat one of the poison pills? Fill in the circle next to your 
answer. 




© A 

© 

© C* 
© D 
© E 







3 


1.30 


/(^ 




l5o 




3D 


13.0^1 







© F 
® G 



0 I don't know^ 
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SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS 



VH The student will demonstrate competency in using mathematical reasoning 
to discover the fallacy in consumer advertising involving statistical- data 
and graphs. ' . . 



BLCXDMINGTON 


TEACHER MINIMUM 




*. STATE. • 


, i 


PERFORMANCE 


CRITERIA 


^- 


.PERFORMANCE 




58.3 


■ 50 » 


.53.95 





jQ CP 

<n > 

c ^ 
o 
o 
t> 
CO 



1,000,30 0^ 
1,060,200 
I ,000,100 
I ,000,000 



Bu(b 
X 



■ \ 




















i 








m 1 








1 



Bulb ' GloBri'te 
Z Bulb 



40. . This bar graph appears in an advertisement with the following script: 

\ • • - . 

"An/one can see by the graph, which js based on a * ^ 
•study done by an independent* laboratory, that GloBrite 
Bulbs last jonger than the other 3 leading light bulbs.'V 
^ Select the statement below which best describes your reaction to this 
advertisement. , ' . 



© That's quite a large difference between the bulbs' lives, 
(b) Yes, GloBrite Bulbs are really the best buy, 
jS)L,The differences among the four are very slight/ if any. 
® I don't understand the graph. ^ ' ^ 



SPEC^^L STRENGTHS* - SEVENTEEN-YEAR-OLDS * . . 

VP2 The student will demonstrate corapetejicy'in solving probJeiris using the 
technique pf . use of a simp-Jer case. ' ♦ • 



y / 



bloomington.. . 
performance;^' 


TEACHER MINIMUM 
■ CltiTERIA ^'^ 




STATE 
PERFORMANCE 


1 


39.1 


25 ' •'■ 




.35.. 2 


• 



41^' look at the following problem. [Given a set of six elements, how many 
--subsets of tvyo elemen^ each can you find from the given set.) Which 
Kjation below could be solved by the same method? - ' 



-wua 



;ix children each got two pencils. How many pencils were there? 
® At two hours aflfer six o'clock, \vf,3T time is it? 
0. How many .committees of two ca : formed from six people? 
® Given six horizontal lines and tvv jrtic^ lines, how many 
intersections are there? 



© I don't know; 



VP3 The stoident wi3 3 demonstrate competency in solving probJems using 
the technique oT Jooking at extremes.* 



BLOOMINGTON 


TEACHER -MINIMUM 




- STATE 




PERFORffANCE 


CRITERIA 


( 


PERFOR^?ANCE 




.• 83.4 


60 




79.4 





33. A' mangfacturer claims that- motor oi{j|brand X is good for your car 
in any weather. Which of the situations below would give the best 
dSta to test this claim? 




,© Try brand X-at -40° 0° and^O°. • 
©Try brand X at 70°, 85?, and 100°. 
"A Try brand X at -40°, 40°, and 100°. 
® Try brand Y at -40° brand X at* 40°, and 
brand Z at 100°. 



® I don't know. 
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SPECIAL NEEDS . SEVENTEEN-YEAR.-OLDS 

Two objectives were judged as needs on both criteria and comparative 
measured. 

IA2 The student viJ] demonstrate proficiency in recognition of 
percent and ratio. 



BLOOMIN'GTON TF.ACHER MINIVrjM : STATE 
PFPFORMASr- CRITERIA PERF0R>IANC5 


f 


27.8 


'50 




41.4 


1 


- — * ~ 


i 





5. Match each numeral in "Column I with the percent it equals 
in Column II. » • / 

' Column I Colurrtn II 

A.©®"^^®©® .04 a. .04% . ! 

. 6.®®®'p®® -.4 • b. .4% - . 

• C.®®®®'©® <4 ' c. 4% _ 

D.®^®®®® .004 d. 40% 

e. 400% 

f. 4000% 




56 



id 

ERIC 



52 



SPECIAL NEEDS SEVENTEEN-yEAR-OLDS 

• \ • 

IVM . The student will demonstrate competency in solving mathematical 
problems by locating a flaw in an, algebraic proof. 





- • ✓ 


BLOOMINGTON 
PERFORMANCE 
9 


TEACHER MINIMUM 

CRITERIA 
10 




- STATE . 

PERFOIV><ANCE 
11.6 





47. The following "proof that 2 = 1 fs obviously not done correctly. 
Study the Vproof" and fill in the oval next td the step in which 
* the mistake is made. 



1. 


suppose that * 


• y = b 


©*2. 


multiply by y 


• * y^ = by 


©3. 


' subtract b"^ ^ ^ 


y2 - b2 ^ jjy^_ ^^2 


©4. 


factor 


(y - b) (y + b) = b(y - 


^5. 


• 

divide by (y — b) 


y + b'= b 

• » 


©6. 


substitution since y = {step 1) 


b + b = b or 2b =' b 


©7. 


divide both sides by b 


' 2=1 



® I ddn't know. 
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SPECIAL fJEEDS - SEVENTEEN-YEAR-OLDS 



IVW' The student, wiJ] demonstrate competency in solving tnathematicaJ 
problems invoJving. consumer topics such as budgets, taxes, insurance, 
checking accounts, etc. 









) 




BLOOMINGTON 


TEACHER ^fI■NI^^J^J 


* NATIONAL 


STATE 


— ■ 'i 


PERFORMANCE 


CRITEpiA 


PERFORMANCE 


PERFORMANCE 




.77 , 


'80 


82.9' 


81.1 





42. A man bought two' pounds of cheese in eight— ounce packages. How 
many packages did he buy? 



J. 



•5§ 



SEVENTEEN-YEAR-OLD PERF0R^1ANCE SUKlMAgY 

Data on the student perforinance by , objectives for ]7-year-oJds 
indicates a good overal] performance* '4 

Seventy-seven, percent ".of the criterion established Tjy district 
mathematics instnictors, were met or exceeded by this group. Even though 
this is a good perfcWiance on district objectives, ^twenty-three percent of 
these objejctives demonstrate Jess than acceptable performance. 

• • ^ , • 

Comparing BJoomington students to students across 'the state also 
reflects a high performance, BJoomington students ranked Jower on only 
four objectives. These four objectives are: (1) Knowledge of the metric 
system, (2) solving consumer type problems, (3) ratio and' percent and 
(4) locating a flaw Xfi an algebraic proof. 



2.5 SUMMARY FOR NINE, THIRTEEN AND SEVENTEEN -YEAR-OLD PERFORMANCE 

^ . The performance of BJoomington students within objectives of 
.•the mathematijcs assessment was commendable. By every measure and at 
every kge they had good p^rform^ce--* 

The. assessment results demonstrated the breadth of the BJoomington 
mathematics curriculum by the performance superiority students* exhibited 

in areas not considered basic to all programs. 

■# * , ~ , 

^ The expectations of BJoomington teachers for -mathemati'cs 

achievement are high. Student performance judged against teacher 
Expectations does suggest areas for improvement. 

Objectives where need was judged by both teacher criteria and ; 
comparison with performance of other students were for nine-year-oJds: 

* - Subtraction with borrowing and recognizing equivalent 
^ statements. . \ - % 

thirteen-vear-0 Ids : 
I ' * .... 

- Rounding -off numbers ta the neare-st tenth,, hundred or . 
th^usand;^ recognizing the ^raph of Jineax Equations. 

seventeen-y^ar-oJds : s \ . ' • * 

- Know] edge of the metric system, solving consumer type 
problems and locating a- flaw in an algebraic proof. 

A complete table of'. student performance by-, objectives is ^ . 

■ in appendix 2.1, 2.2 'and 2.3 , 
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CHAPTER III 



ANALYSIS of MATHEMATICS PERFORMANCE CONTENT *BY CLUSTERS 
AND IN CONTRAST TO CHARACTERISTICS OF STODENtS . 



M Introduction 



Clusters were deveJojied to cJassify exe' 
content areas and operations across^ olpjecti; 
general content incorporated in each cluste 
Jevel . * 




in terms of 
The definitions and 
xiescribed beJow for 'each 



\ 



NINE-YEAR-OLD CLUSTERS (10) 



1: COMPUTATION WI TH HHQLE NUMBERS : Recall of basic facts* and 

computatipn (addition,, subtraction, multiplication and div'ision) 



involving up to three digit numbers, 



:2: MATHEMATICAL CC^ICCPTS AiiP PRO C ESSES : Recognition -of number ^ 

properties and ^operations, the number line, and order relationships. 

4 

H: PROPERTIES OF NUMBERS: Place value, naming numbers (numerals) • 

counting, odd and even numbers. . ' ' „ , 

'^1:^ -MATH EMAT I CAL SYMBOLS AND SE TS: Ordeit relationships between- numbers 
and concepts related to sets," * 

INTROP'JC TTON TO rRA CTIONS: Recoanizing the meaning of fractional 
parts arid order aniong fractions. ' . • 



Gl: RECOGrilTION OF GEOrETRIC- PROPERTIES: Names and properties of 
geometric figures, including open and closed curves, lines, and 
^ symmetry. . * 

G2: A PPLICATIONS OF 6EO1IETRIC PROPCkTIES : Geometri-e concepts such as 

length, area and' volume are applied to a'variety of problem settings. 

Wl: 'ME ASUREMENT : Recognition of appropria:te units of measure for a 
given situation and applications of measurement systems (Hetric, 
Ehglish). . ^ 

PSl: BA SIC PROBLEM SOLVING r Translating wer^a 
into math statcmants, 



Translating verbal statement or representations 



PS2: 



LOGIC, EQUATIOnS , PATTERNS, GRAPHS, PROBA B ILITY AND ADVANCED PROBLEM^- 
SOIJ/ING: An introduction to logical reasoning, .solving simple equations, 
recognitions of mathematics pat^-errrs and graphs. Includes basic ideas 
of probability and advanced problem solving situations.' . '. * 
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THIPTEEN-YFARtOLD CLIJSTEPS (IS) 

CI: " Computation With V!hole Numbers : RecaJJ of basic facts and computation 

with up to four place numb^rt .using addition, subtraction, multiplication * 
and division, < 

C2: Concepts and Computation With Common Fractions : The operations of addition, 
subtraction, multiplication and division are applied to common fractions. 
A] so included is the recognition of fractional comparisons including ratios/ 

C3: Concepts and Com^jutatiorf With Decimal fractions : The operations of ^ addition , 
subtraction, multiplication and division are applied to decimal, fractions. 
Also included is the recognition of equivalent forms of decimals using 
percent^ and common factors. • - 

PI- Properties if Numbers : Place va,lue and ordering of numbers. (Wliole 
* numbers and decimal fractions.) 

P2: Number Expressions and Factors : Includes scientific notation (powers), 
number divisibility, prime factors, multiples and divisions'. 

Dl: Recognition of Terms and Symbols: integer, national prime, odd and 
\ even numbers, r^tio, sets, square root, >e5der' rel ations . 

Gl: Recognition of Geometric Properties : ^ Names for shapes; perimeter, area, 
aJtitude, diameter, parallel and other commonly used geometric terms. 

G2: Applications of 'Geometric Properties : Using a , basic knowledge of area, 

perimeter, volume and other properties of geometric figures, this , 
knowledge is applied to a given situation. Computatidp is. often required. 

^ Al: Knowledge of Algebraic Expressions: Substitution and translation of 
verbal \statements into^al gebraic symlSol isjn. x 

Algebraic Applications : Al gebraia symbol ism is applied to ^several 
situations in determining solutions to equations. ^ 

Using Measurement Systenfs :^ Knowledge of both the customary (English) 
^ and metric systems is applied to common situ^ations. The use of the. 
' monetary system is included. Some problems require computation. 



Ml: 



II: Interpreting Graphs, Maps and Pictures : '^Picture graphs and other 
presentation of data are to be interpreted and conclusions are 
drawn.' .v ' 

PSl: Basic Problem Solving : Verbally stated probJ ems- require a direct 

translation into a solution involving only arithmetic computation. ' 

PS2: Patterns, Logic' and Advanced Problem Solving : The recognition of a 

number pattern, drawing conclusions, and more advanced problem .situations . 

MMl: Nfetric Measurement : Recognition of definitions and applications of the 
m'etric system of measurement. 
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SEVENTEEN-YEAR-OLD CLU^ERS (1^ 



CI: Computation *wi til. Who3-e Numbers : Basic facts and addition-,. 

subtraction, multiplication, division and taking square roots* 

. C'2 : The Fraction, Concept and Computation with Common Fractions" :* 
The concepts of ratio and equivalent fractions; addition, 
subtraction, jnuJltipJication and division with common fractions. 

C3: Computation with Decimals : Addition, subtraction, multiplication 
and division with decimals conversion of decimals to ^percents and 
common fractions. 

.PI: Properties of ^lumbers : Deals with odd and even numbers, positive 
and negative numbers, rational numbers and real numbers; also 
% . deals with factors, exponents and properties of number systems. 
• * 

Gl: Recognition of Geometric Figures and Relations between Figures :. 
' Recognition of angles, polygons, ellipseSr^nd parabola; also . 
included are congruence and similarity relations for triangles . 

G2: Computing Perimeters, Areas and Voliimes : Basic knowledge of area, 
perimeter, volume and other properties of geometric figures applied 
to specific situations. 

Al: AlgebraiS Expressions : Involves the knowledge necessary to 
manipulate algebraic expressions and to solve equations. 

A2:». Applications of Algebra : The methods of algebra are used in 
situations requiring, the solutions of algebraic equations. 

II: Interpreting Graphs, Tables and Maps : Picture graphs and other 
representations of data are presented for interpretation and 
determination of accurate conclusions. 

PSl: Basic Problem Solving : Verbally stated problems that can be 

translated into equation form and then solved by means of simple 
arithmetic computations. 

P52: Advanced Probl^ems Solving : Recognition and use of the. Jieuristics 
. of problem soJvingrand applying these to problem situations. 

Ml: Measurement Systems : Use of common units of measurement. The 
great majority of exercises (six out of seven) deal with « basic 
knowledge of the metric system. 

SP: Statistics and Probability : DeaJs with basic notions of the 
probability of an event; also deals with the concepts of m§an, 
mode and median. y * 

SI: Sets : Exejrcises relatie to the general concepts of sets and subsets 
as well as basic operations on sets. 

. ■ • - [ ■ ■ ' ■ 

Tl: Trigonometry : Deals with basic knowledge and applications of the 
sine, cosine, tangent and cptangent functions. 

'BB - 
SS 



3.2 ^Student Performance by Content Cluster ^ , . 

TabJe 3,1 lists percent 'scores, for each cluster' by* student age for 
state. Blooming-ton. and similar district students* The astej^ick * 
indicates a difference which is significant (not possibly, due to chance 
*in 95/100 cases.). 13-year-old similar district dalba wa3 not a^ailabl?. 

Table 3.1 * . / > ' ' 

PERFORMANCE BY AGE ANET CLUSTER . ' . ^ 

BLOOMINGTON,, STATE AND ^SIMILAR DISTRICTS 



Cluster 


' Age • 


State ■ . 


Bloomington 


* Similar District 


CI Computation' with * 


9 - 


' -65.4 


' 65.8 


67.0 


whole numbers 


15 ■ 


86.7 


^ 87.7" ■ 


^ • 




17 


91.? ■ 


' ?t.r.*' 


92-. 4" ■ 


C2 ^Mathematical Concepts 










Number Operations 


\9 


47.1*' 


* 50.3 


48.5 


Fractions 


13 


39.4* 


43.7^ 




Fractions 


17 


61.2 


. Z 


63.4 


Fl Intjroduction-Ffaction 


9 


25.8'^ 


32.7 - 


27.. 3* 


■C3 Computation with 


13 


36.5* 


3«».9* . 




decimal s 


17. 


51.8* 


.4f'.6 


■53.6 


PI Properties of 


9 


85.3* 


87.3 


86. a. 


numbers 


13 


55.3 


57.0 






17 • 


^ 61.5*. 


65.2 


• . - 65:5,. - 


P2 Number Expressions 










and Factors 


13 


53.5* 


56,7 




SI Math Symbols 


9 


• 75,4 


76.9 


75.9 


and Sets 


17 


70.9 


72.4 • 


73.5 


D Recognitioji of 










Terms artd "Symbols 


1^ 


55.5 


56.5 . 




Gl Recognition of 


9 


72.0 


73.9 


73.1 

• 


Geometric 


13 


69.3 


68.8 ~ 


Properties 


17- 


61.6* 


63.8 


64.1 . 


G2 Application of 


9 


30:1 


' 32.4 


29.9 


Geometric 


13 


*42.5* 


56.7 




Properties 


.17 . 


52.5 


S3. 7 


55.1 


Al Algebraic 


13 


56,. 2 


57.8 




Expressions, 


17 


49.4 


#0.1 


■ . S3. 2 


A2 AJ'gebraiq 


13 


56,2 


57.8 


* 


Appl ications 


17 


35 .'2* 


37.7 


38.1 ' ■• 


11 Interpreting 






■ 




Graphs ' • 


13 


69.9* 


' 72.3 




12 Interpreting Graphs, 










Maps, Tables 


17 


51.4* 


•55.? 


PSl Basic Problem 


9 


60.1 


61.6 . 


61.5. 


Solving 


13 


51.5* 


54.8 


■* 


17 


63.4 


63.4 


65.0 


PS2 Advanced Problem 


9 


49..?" 


53.6 


51.0* . 


^ * Solving *^ ^ ^ 


13 


56.0* . 


50.8 


1 46.7;. 


17 


44.8 


46.2 




MM] Metric Measure- 


13 


50.0* 


55.7 




ment * 




58.4 


55.8 


^9.6- - 


Ml Measurement . 


17 


46.7* ■ 


. 50.2 


47.5* 




55.8* 


58.4 


' 59.6 


SP Statistics Probabi] ityl7 


25.1 


v25.1 


2^>.5 • ■ 


Tl Trigonometry* 


17 


19.7 ■ 


22.0 


21.3 


TOTALS -4 


9 


^1.9* ■ 


64.4 


.63.1 




13 


56.7*, 


' 59. .1 






17 


53.0 


53.9 


55.4 • 
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Sununary of Performance' 



by Cluster - Nine-tear-Old 



is'hen Bloomington nihe-year-olds -are cojnpared to state nine-year-olds,* 
they equal or surpass .the state nine-year-olds in 100% of the cluster 
categories. They significantly outperform their pe«rs on 60% of the 
categories and overall perform significantly better than fheir nine-year- , 
old peers ♦ ^ . . 

Sumraa^ry of Pe2:forinance by Cluster - Thirteen-Year-Old ^ 
» ' *• . , * • 

-When Bloomington. thirteen-year-olds are compared, to state thirteen- 



Vear-olds, they equaL or surpass the state thirteen-year-olds in all but 
. one or 93% of the cluster categories* They significantly outperform their 
peers in 10 of, the 15 clusters or 67% of the categories. Overall they 
perform .significantly better than their ^thirteen-year-old state peers. 



Summary of Performance by^ClXister - Seventeen-Year-Old 

IVhen Bloomington seventeen-year-olds are compared to state seventeen- 
yeai*-olds' they equal or surpass the state severiteen-year-olds in all but 
three or 80% of the cluster categories. They -significantly outperform their 
peers m 5 of the. 16 or 31% of the clusters and overall equal the perfdYmance 
of their seventeen-year-old state peers, ^ ^ ' 



All- Students 




oomington students had commendable performance overall in. the 
clusters of mathematics content, * " • 
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^ \ - . - — - 

^^.3 BJpqjnington. performance in clusters of mathematics content in 
contract to characteristics of pupiJs. • ^ ' • 

A pupi] questionnaire was answered by pupi]% participating in 
the assessment. Five -student characteristics from this questionnaire 
were^^^hosen for analysis. * ' ^ ^ 

The stud.ent characteristics and^ their respective quest i'onnaire 
items were: \ . " . « 

, ' . - 

GRADE Student participants were defined by age and from, different 
grades. Hypothesis: Higher grade students should perform better 
because, of more instruction. 

♦ • > 

1, I 'am in grade ®^ ' 

SEX- Performance of boys' and^ gir] s has interest. Hypothesis: 
^ Boys will outperform girJs-. 

2/ I am a ©boy ©Qiri ' - - ^ 

PARENTAL SGHQQL DISCUSSIONS . 

Parent discussion of schoo] may influence achievement. 
Hypothesis: If more parenta] discussion-then higher achievement. 

6.» How often do you and your parents talk about your school work and school 
activities? 

(Fill in only one circle.) ^ , 

©Never or hardly ever 
©Once or twice a month 

©Once or twice a week » 
©Just'about every, day 



V> ' ^ STUDENT ATTITUDE TOWARD MATHEMATICS ^ ^ ' 

Mathematics may be^iked as a subject.^ Hypothesis: Students who . v 
like mathematics wi]J have higher 'performance or higher performing ^ 
students will ] ike mathematics. * " . - 

- J* 

24. Compared to the other subjects- you have studied in school, which 
I ' of the following statements best describes your feelings about math? 

• (Fill in-only one circle.) * ' , « 



©Math is my least favorite subject. 
©Metb is not included amon g mv fav orite subjects. 
©Math is included among my favorite subjects. 
©Math IS my most favorite subject. 
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SOCIO-ECONOMIC STATUS 

Employment level of parents reflects the socio-economic status 
of the student. Hypothesis: Higher socio-economic level Students 
will show higher achievement. - " 



5. How much school did your father and mother complete? 
(Fill in only one circle for each parent.) 



Father ' Mother 



A. 


© 


© 


B. 


® 


© 


C. 


© 


© 


D. 




© 


£. 


© 


© 


F. 


© 


■ © 


G. 


© 


© 


H. 


© 


© 



Did not complete the 8th grade 

Completed the Sth grade but did not go to high school 
Went to high schobi but did not graduate from high school 
Graduated from hiqh school 

Some education after graduation from high school •. 
Graduated from college 

Has an advanced degree (Masters or Doctorate) 
I don't know. 
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From the Nst to the right, pick the type, of work which comes closest to your 
father's mair> job/ and fill in the circle with the corresponding letter in the 
column heacjed "Father." Then pick the type of work which comes closest 
to your mother's main lob, and fill in the. circle with the corresponding letter 
in the column headed "Mother." I ' 

Please fill in only one circle in each column. \\ your father or mother has 
•more than one job, fill in the circle with the letter corresponding to his or 
her MAIN job at this time. 

Father Mother " . ■ ' 



® 



© 



® 



® 
® 
0 



® 



© 



® 



® 
® 
® 
© 



SEMI-SKILLED WORKER: factocy worker, farm 
worker, bus driver, truck driver, garderter, mine . 
worker, waiter or. waitress, gas station attendant, 
cook, maid, taxi driver, laborer', custodian 

^KILLED CRAFTSMAN OR FOREMAN: 
carpenter, mechanic, plumber, electrician, police- 
man, draftsman, technician, barber* or beautician, 
seamstress, practical nurse 

OFFICE OR SALES CLERK: bank or store 
•clerk, .bookkeeper, mail clerk, office worker, 
secretary, telephone operator, mailman 

PROFESSIONAL: teacher, doctor, engineer, 
lawyer, social worker, public accountant, 
rrtusician, dentist, writer, registered nurse, 
military 

mAnAGER or OWN€.Fi: farm owner or 
operator, business oyvner, jtore or office 
manager, banker, governm^t official, adminis- 
trator, reaJ estate or insurance agent, or 
other sales persons' 



HOMEMAKER (Stays at home) 
UNEMPLOYED 
DE^^^ASED - 
I don't know. 
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, Results for" each age group are presented in compreheasive charts 
with performance in each cluster compared to student characteristics 
in appendix 3»1, 3,2 and^ 3.3» Results by age groups indicate the following; 



NINE -YEAR-OLD 

Most of the nine-yea^'-olds: sel-^cted for assessment were fourth, 
graders (407-Grade 4, 142-Grade 3). BJ oomirtgton* nine-year-olds , in 
grade four significant]/ outperformed their nin^e-year-o]d counterparts 
,in grade three on all clusters, averaging' a 12% gain and gaining as 
much as 20% in computation skills invoJv.ing whole numbers. 

* 'Girls (271) and boys (27.6) were - numerical ly about equaJ in the 
nine-year-o]d sample-. Girls perform better in using mathematical 
^symbols and sets- They als'o scored si^ificant;]y better in recognizing 
simpJe geometric properties. However, boys' do better in application 
of geometric properties. Boys outpeyfornt girls in the'area of measure- 
ment. Overa]] the boy and.gi^rl performance levels are nearly equal. 

Most Bloomington nine-;jjear-oJds in the sample (365) feel 
mathematics is their most favorable subject. Those students who 
consider mathematics their favorite subj ect. acbie\l| »sign^icantly 
greater success than those who do not consider mathematics one of 
their favorite subjects. - ' ' ' 

The largest number of students in^ the sample were classed as . " 
middle socio-economic class (280) as contrasted with high (192) and 
low (34). Achievement was ^significantly better overall and in 100% 
of the individual analysis categories for students in middle or high 
socio-economic, stitus ^ 



TABLE 3.1 



CHARACTERISTICS OF BLOOMINGTON'9-YEAR-OLDS (N=550) 





' NUMBER ■ ^ PERCENTAGE 


r».=.^o Three 
^^^^^ - / Four 


142 ^ 25.8%* 'C ■ 
407 . -74.0 


. * Male- 
\ Female • 

1 . .r- 


2X 5Q.1 
271N^ 4"9.2. 


o a. 1 " Never 
Parental seldom • ' 
Discussion Occasionally " - 
Often , ^ . 


S9" . 16.2 
^ 61 11.1 
T09 19.8' ■ 
a. , 288 - 52.4 


Attitude Toward , ^.^^^attve 
, Mathematics f^^^l^^^ 


7f ' , 12,9 • 
K n.4 ■ \ 20.7 
- 365 . " . - 66.4 


„ - . . Low .. ' . 
Pupil Socio- M^jjig 

Economic Status i^^g^, 


. 34 . ~ ' 6.2 • . 
280- 50.9 ■ 
■• , ; 192 • . - 34.9 
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^(Percentages do not always total to 100 per cent, ./due to students, 
not responding to the questicfn..) ' , ,\ . - . ■ 

■ . . .69:. 



THIRTEEN-YEAR-OLD 

■ ' I • : , 

The larger group of the sampJe were eighth graders (679^ but 
son\p were in seventh grade (143). BJoomington thirteen -year-ojds 
who are eighth graders consistent]/ ouljierform thirteen-ye.ar-olds 
who are seventh graders. Both groups outperforjn th^r state peers. 

Approximate]/ equal numbers of bo/s (413) *arid. girls (4.05) toolc 
^the tests. Bloomington boy and girl performances were nearly equal 
and -both significantly exceeded their respective- state levels* 

• 

Many thirteen-year-olds (368) listed mathematics as their fayorite 
subject while slightly fewe.r saw it as not among their favorite (338) 
and some as their least favorite (117). 

Students Who Jisted mathematics as their favorite subject out- 
performed students who listed mathematics as their least 'favorite 
s\jbject by a margin of 12% to 23% in each , cluster . 

The largest group of those students tested (492) were classed as 
middle socio-economic status as contrasted with high (265) and low (63) 
Students with a high socio-economic background outperformed students 
with a low socio-economic back'^round by an average of 12% in each- 
cluster. ' • ^ ' 



. ^ TABLE 3.2 

^ CHARACTERISTICS OF BLOOMINGTON 13-YEAR-OLDS (N=826) 





NUMBER PERCENTAGE ' 


r^^A^ . Seven 
^^^^^ . \ Eight 


143 ' 17.3%* 
679 '82.2 


Sex • ' '^^'^ 
■ Female 


413 50.0 
405 t 49.0 


/ . «• • Never 
' . Parental . Se-ldom 

Discussion Occasionally 
* Often • 

♦ 


65 .7.9 
94 ■ • 11.4 
255 30.9 
\ 412 ■ 49.9 ' 


• Attitude Towai^ Negative r 
'Mathematics . Neutral . \ 
■ Positive 'V 




117^ " ^14v2 
338 40.9 
368 44.6 • . 


'Pupil Socio- M?Hwio\ 
Economic Status njgh 




\ 63 -7.6 
J 492 — 59.6 
• '26^'- ■ ' 32.1 



^ (Percentages do not always tatal to iOO per* cent, due to students 
not responding to the question.)' * , ' 



SEVENTEHN-YEAR-OLD 

' M 

The largest group of the sample were eleventh graders (522) but some 
jvere tenth graders (24) and twelfth graders (96).' Bloomington twelfth 
grade students tested outperformed eleventh grade studej^ts and both 
twelfth and eleventh grade students 'outperformed Bloomington 17-year-olds. 

Approximately equal numbers of 'l7-year^old boys and girls took the 
tests. Bloomington boy and girl performances were nearly equal. Neither 
boys nor girls from Bloomington have performance significantly different • 
from the.ix respective stat^ performance levels. 

Most 17-y^ar-old students tested listed mathematics as not among 
their favorite subjects^ Students listing mathematics as their favorite 
outperformed those' list i'ng it as their least favorite (40.00 - 68.38). 

The largest group of 17-year-o]d students tested* (280) were classed" 
as middle socio-economic status (S.E.S.) as contrasted with high (192) ^ 
and Jow (34). Students with high socio-economic classification outperformed 
students with low socio-economic classification by an average of ]3% 
overaJ J .' . * • . ' - 



^ ' ' . TABLE 3.3 ' • ' ^. 
CHARACTERISTICS OF BLOOMINGTON 17-YEAR-OLDs' CN=642) • 





NUMBER" PERCENTAGE 


I-- .' - • • . ,..Ten' . ' - 
Grade - Eleven ■ - ' . . 
■ ■ • ' Twel v.e' • 


. 24 •- ' : ' ■ • 3.7 
•522.,,- . 81.3 
••.96 ' • ' ■ 15-.0 


• . • Male- , . 
'Sex:. - . . ' Female - " . \^ 


■ ■305 . . ■ 47.5 
333 •.. 51.9 


Parental . ' Seldom' 

biscussio'ri -■ -. . dccasiona.lly'; 
.-- . •■- • " Often. 


105 • . ■ .'- . . . 16.4 
.204 --■ 31.6 
■'^66 • 41.4 . 


ftttjtude Toward • 'NCgat\ve- -,' . 
■Mathematics',':.'- ' Neu'traT.-';'. .-; /' 
--' .1 .. Positive- •■' -.' 


'T43'".- . ■ ■ 22.3 
303;- ■ 47.2 
190 • ■ • 29.6 


- ' .- .. , ■ ■■• Low-i ■ - • . • • 
'upil Socto'-; ; '; Middle •■• ' '• 
• Economic- Status. ■"- .H^igh -. '• 


■ 45 . . ■ 7.0 
362' ■ ■ - 56.4 
231" " 36.0 


/ears in High -.O-,. 

• School ' - ; /'.' r ■" • " ' : .• 

Mathematics -.■,'- >' 2 ' ■ 

•■ ■ ..■•■3- '• ■■ 

'■'.-• ■ - ' > No Response"'' 


120 18.7 
193 ^ 30.1 
236 36.8 
74 11.5 
■ 19' • 3.0 . • 


I'eaTS 'in Q, ■ ■ ■: " ^ ' ^ 
Vocationa-T/TeGh- .V-l,- ' 
■ •nichaV. courses 2 

' '• '- ■- 3-- ■ . ■• 


334. 52.0 
148 23.1 • ■ 
92 • 14.3 
63 ■ 9.8 



3*4 Suimnary of Bloomington Performance 

The most successful Bloomington mathematics student is either a 
boy or girl whose parents discuss school work at home. This boy or 
girl likps mathematics and has continued to take mathematics in high 
school. ' ^ 

The least successful Bloomingt6n 'mathematics student is. a boy or 
girl who almost never" discusses school work at home, who has had only*^ 
the minimunf account of mathematics, who doesn't like math and comes 
^rom a low socio-economic classification. 

Bloomington 9 or 13-yeaf-old will likely be found to have-bett^i> 
mathematics understanding and skills than a 9 or 13-year-old from most 
any other place. A Bloomington 17-year-old Is likely to havp about the 
same mathematics skills and Knowledge as a 17-year-old from any other 
place. 



CHAPTER IV 



ANALYSIS OF BLOOMINGTON PERFORMANCE BY ITEMS 
IN COMPARISON WITH MINNESOTA AND THE NATION 



4.1 Intrbduction ^ • . ' 

^ This chapter contains descriptions of the contrasts' in Bloomington 
performance Vith mathematics performance of analogous groups in Minnesota 
and the nation. The use of national assessment items within the Minnesota 
_ass_essment made these comparisons possible. ' 

The major purpose of this chapter is to compare Bloomington students 
mathematics performance with that of students in Minnesota and the nation. 
Complete tables of these comparisons are in appendix 4.1, 4.2 and 4.3. 

4.2 Performance, by item for 9, 13 and 17-year-olds *. 

Table 4.1 presents Bloomington 9, 13 and 17-year-old performance 
on comparison items. Number and percentage of objectives are listed where 
Bloomington performance was significantly above, significantly below, or 
had n<5 difference in contrast to the comparison group. Significance here 
refers to the criteria that such difference would not occur by^ chance in ^ 
95' of 100 cas-es. . ' ^ ' • 

- .J # • ' , « 

BJoomington Performance by % of items ^ 

Significantly^ No ' < Significantly 

* ' \ ' ' Above \ . Difference - BeJow 



' Bloon^gton 


vs 


Minnesota 


9 


•38,7 ■ 


• 58.1 


3.2 








]3 


38.8 


' 57.4 


- 3.7. 








17 


7.3 


83.6 


-. ■ 9.1 - . 


Bloom^ington 


vs 


Minnesota 


9 


29.0 


'61.3" ■ 


9.7.' 






Suburbs 


]3 


24.0 


70.3 


5.5 .- . 








17 


O.Of 


' 81.8- 


. 18.2 


Bloomington 


vs 


U.S. 


9 


71.0 


22.5 


6.5 . • 








]3 


■ 68. S, 


29.6 


1.8 








17 


29.1 


65:4 


5.5 


BJoomington 


vs 


U.S.. , * 


9 


29.0 


64.5 


. 6.5 ■ , 






Suburbs 


•3-5 


29.6 


68.5 . 


'. 1 .8 



4.3 Summary * \ 

Blooinington 9 and 13-year-olds performed as well or better' than 
their state, state suburb, nation and nation suburb counterparts on 
oVer §0^ of the comparison items. 

- Bloomington 13-year-Dlds outperformed all groups in items dealing 

with scientific notation, solving simple algebraic equations and inequalities, 

simple probability, graphic linear equations and geometric relations. In 

their areas of their poorest performance, use of terminology and use of symbol 

the performance of Bloomington 13-year-olds was still equal to thatj of their 

statewide peers. ' * 

♦ • * ■ ^ 

Bloomi|gton 17-year-olds performed as well or better\than their 
state, state suburb, nation and. nartion suburb counterparts on over 80%^ 
of the comparison items. Bloomington 17-year-:0lds did not- significant ly 
outperform their peers in other Minnesota suburbs. 



CHAPTER V 



ANALYSIS OF"GROWTH OF BLOOMINGTON STUDENT PERFORMANCE 
BY SIMILAR TEST- ITEM RESULTS BETWEEN AGES 9, 13 and- 
17-YEAR-OLDS 

5.1 Introduction ' . - ' 

To measure the growth in mathematics, skills and understanding ' 
between the ages of 9, 13 and 17, some identical , items were used in . 
testing each age level. Some of these "overlap** items were used at 
all three levels. Overlap performance is presented here in tables and 
- verbal summaries in three groupings : 

* • , ^ . ' ' 

(1) 9, 13 and 17-year-olds overlap 

(2) 9 and 13-year-olds overlap ^ . • ^ 

(3) ^ 13 and 17-year-olds. overlap . 

5.2 Overlap performance 

Table 5.1 presents the overlap performance of 9, 13 and 17-fear-oXd 
students. Bloomington st^udents improve performance with increas^d age in 
every one of the. 1^ items. The largest gains in performance arej.in 
multiplicatidri, (Jivisi'on, word problems, geometry and algebra. [Hiese 
are areas attended to by instruction. Bloomington 9, 13 a^id 17-jyear-old 
performance growth follows a pattern similar to -that of state stjudents. 
However, Bloomington .students often perform higher than the state students 
as 9 and IS-year-olds but at H-year-olds perform lower. 

Table 5.2 presents overlap performance of 9* and 13-year-old students! 
Nine-.year-old students and thirteen-year-old students were tested on 17 
identical items encomp*assing' each of the 10 categories*"* that wer^e analyzed. 
On each of these items gains ranged from 4.1% on place value (students 
were at the 90% level) to 57% on word problem solutions,* averaging " 
overall a 28% gain. 

Table 5.3 presents the. dvei^lap performance of 13 and 17-year-old . 
students on 61 items. Bloomington students show growth between 43 
i7-year-old performance* on nearly every itemiested. Large gains in 
performance hy^ 17-yeaT-olds are in. items using algebra skills and geometry, 
concepts On items testing knowledge of metrics, , 13-year-olds outperform 
17-year-ords. 13-year-olds ^also show superior performance 'dri fraction 
problems; including multiplications of fractions and fractions 'of a circle, 

-Multiplications of fractions and fractions of a circle 

• Performance growth between 13 and 17-year -bldis for Bloomington student 
does not keep pace. Bloomington 13-year-olds are seen exceeding state 
13-year-olds performance.' Bloomington 17-year-olds are seen just matching 

it or slightly behind. • . \ • ' 

•> • * 

• ■ :• • •• ■ I ' . 



75 

71 , 



S.3 Sujranary 

'GrcJwth in mathematics knowledge and skills is evident in the analysis 
of overlap item performance. 

' # *^ * 

The nine-year-old difficulty with subtraction was" comglej^y e]ipiinate|d 
by age 13 as evidenced by a 59.1% gain in accuracy. "^^^^^ . 

) 

Gains axe found in every area with these exceptions: 

- Seventeen-year-olds exhibit less knowledge of metrics 
than thirteen-yeat-olds. 

^ *^ • 

- Seventeen-year-o demonstrate less facility with 
multiplication of fractions and identifying fractional 
parts. 
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OPERATING PRPCEI 
FOR 

DISTRICT EVALUATION ADyiSORY COMMITTEE 



RELATIONSHIPS 

« 

This is an advisory committee at the district level in the area of disti?ict 
evaluation for public reporting. In this relationship", the committee makes 
recommendations for policy and procedures § recommends appropriate task 
forces to complete assigned functions. | 
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ME^fflERSHIP . ■ 

Total membership should be such that 'the total coraiaitt«e is less than 15. 
A* The membership of the DEAC shall comprise ^the follovdng: 



1 District Evaluation Representative 

2 El€5ientary Principals 
2 Secondary Principals 

* . 4 Elementary Teachers * . * 

4 Secondary Teachers 
1 Special Education Representative^ 

B. Appointment to Membership , • 1 

' M ■ . -r 

1. Principal members of the DEAC shall be appointed by their respective 
Assistant Superintendent. 

^ 2. The Special Education representative shall be recommended. by the 
Director of Special Educatijon, . I 

3. Teacher members of the committee shall 6e 

2 - Elementary Instructional ^visory Committee members * . • 

* 2 " Secondary Instructional Advisory Committee members > ^ 

2 - District Curriculum Advisory Committee members 
1 Elementary ^teacher at large ^ 
1 - Secondary ^teacher a£ large ... 
< ^ 

Recommendation should be made by April • Appointment should be 
made by the end of May. • 

'4. Teacher members of the DEAC shall be appointed by their respective 
Assistant Superintendent from k list of recommended nominees^ 



^erm o 



f Office 

The term of office for'each member shall be XiVizz years with approx-- 
imately //3 of the member's replaced each, year. - ' <>. = 

D. Leadership * ^ ^ , ' 

1. The District Evaluation representative shall chaiV the regular meetings 
of DfiAC. ^ / • ' - , 

2. The District Evaluation repi^esentative shall appoint a committee, 
member to assuine the, leadership rtfle incases of absence. 

FUNoflONS i 

Review, evaluate and recommep 
on eyaluatipn^ 



d revision of. district Positioa Statement 



I ' I, 

Review, '[evaluate anli recommtjni district-wide jcurriculum evaluation areas 
and 'develop^procedup's for thjir conduct.. " ' 
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IV. MEETINGS 



The Regular meeting of the DEAC shall be held on the third Wednesday .of 
designated months of the School year. Meeting hours shall be 1 from ' 
8:00 a.m. to 11:30 a.ni*. There, shall be approximately 6 meetings per year 
Special meetings shall be called at the discretion of the chairperson! 

Necessary teacher substitutes shall be budgeted through the District 
Evaluation budget. ' ^ 



V. REPORTING - . • 

A copy of the' minutes of *each meeting of DEAC shall be distributed tt): . 
-The superintendent of schools t • 

l-A^sistant superimtendents . * . 

[-District .directors ' 

-The chairpersons^ of District § Division Administrative Advisory Councils 
for members of these councils 

-The chairpersons of the Elementary § Secondary Instructional Advisory 
Committees for members of those committees " • 

-The chairperson of the District Curriculum Advisory^^Coiranittee for distri- 
bution to members of that committee. 
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Appendix 4.1 



NIKE-YEAR-OLDS PERFORMANCE LEVELS IK PfeRaNT. 



Blooinington 



Minnesota Similar Oist. United State?- Similar DisL 

Minnesota , \ ' U.S; 'SS 



ERLC 



Objective- 


I ten 




f 






* — 


ini 


1-8 V/hich one of the foJJowing 






_ __ .. 






• 


» figures is a rectangJe? 


80.56 


78.00 


80.35 


74*. 03* 


82.16 


5A4 


1-10 Which fraction is the GREATEST? 


3;68 


2.57 


2:54 


3.22 


2.58 . 


3dl 


1-14A RectangJe: What fractional part 








- 

30,80* 






of the figure is shaded? 


42.44 


32.64* 


34.87* 


36.94 


3D1 


1-14B Circle: What "fractional part of 




33.69* 










the figure is shaded? 


45.34 


36.25* 


31.30* 


37.03 


211 


1- ISA Weight Graph: Which boy weighs 








88.55 






the most? 


90.33 


9i-.32 


92.43 


90.64 


211 


1-16B Weight Graph: Which boy weighs 












211 ^ ' 


c Jos est to 50 pounds? 


72.17 


73.59 • 


« 74.16 


60.60* 


66.49 


i-I5C Weight Graph: Which boy weighs 
' the least? 








84.29* 






89.56 


89.93 


91.24. 


86.97 


3L3 


H-21A ProbJems with 0: 3+0= 


97.23 


98.20 


97.88 


94.26* 


95.02 


5L3 


1-21B ProbJems with 0: 3x0= 


93.60 


90.12* 


92.56 


81.49* 


87.62* 


3L3 


1-21C ProbJems with 0 : 3-0= 


96.88 


94'. 46* 


93^^89* 


87.76* ' 


88.45* 


XX9. 


1-24 An angle may be neasured in 






16! 5 3* 






r 


units ' ca J J ed 


21.97 


15.08* 


• 14.65* 


^2.32* 


312 


1-30 Hliat is the yaJue of 














A 111 A— / . 


.63.25 


57 .07* 


58.20 • 


49.15*' 


56.09* 




1 "^1 7A9- 


■ 86.28 


83. 47 


84.07 


74.25* 


78.^2* 


OA 1 
Z/* 1 


1 ZAA SAA' "^fia-IQ 

l-^oOA Auu • ^o+iy ^ 




83, 93 


85 .56* 


79.00* 


8^.20 


?A 1 




65 .49 


64.78 


67.56 


55.03* 


62*. 43^ 


4 A 1 


1 —AC\ Wrwj ipanv flavQ wi 11 i 1" I'aVp I'ViP 
1— tu nuw II ell \X€Xj J wxj j xc ccxixc cii^ 






54 . 59 








uug lo rinisn uijcuil^,. 


53.84 


50. 70 


37.14* 


48.93 


Ar 


iiow ma*.y djocks aoes ^il raKc to — 














tj-JJ Liie crate; 




^1 SKA 


53.48 


48.32 


•52.33 


yt A 1 


i-4o by now many mues aia znci rocKeu 














miss ICS target f ^ 






30 .44* 


31 .05* 


38.8*9*' 




i-4y ine no. or btanipb tne ooyb nave 






29.6^* 










18 .93 


16.79 


30;57* 


37.64* ^ 


ini 


2-10 WTiich picture* shows paraJJeJ 














J ines? 


54.26 


60.81* 


61.74* 


48.37 • 


55.01 * 


*fr\X 


2-16 If the astro. drinRs 3 pt. of 1120 














a day> how pany wiJ J he need? 


56.21 


^ 53.30 ^ 


57.99 


46.04* 


54.08 


2n* 


2-23 If x/y represents a nunber, the 








14.96 


15.74 ' 




number with x^ fi y doubJed is 


U.54 


,* 14.04 


;13.62 


2fll 


2-32 In the two squares, what is the 


54.4*7^ 








39.6^3*' 




distance from A to B? 


45.87* 


46.12* 


,36.16* 


2A4 


2-37 Dp the foJJowing subtraction: 














1054 - 865 


28.16 


32 . 39 


32,. 62 


'27.17 


31.82 


3D1 


2-38A Circle: Itfliat fractional ' part of 














the figure is shaded? 


41.58 


30.27* 


33.16* ^ 


30 .80* 


36 .94 


3D1 


2-38B Rectangle': "What fractional .part 




4i.61* 






3^.03* 




,^ of ^he figure is shaded: 


51.30 


43.22*. 


31.30* 


3C1 


* 2-39 IVhich of the following, is equal 














to 3x5? ' 


81.43 


74.75* 


^ 75.57*^ 


73.29* 


81.69 


4A1 


2-41 How many words did Marie MISS on 














aJJ 4 Spelling tests? 


35.15 


25.70* 


25.57*. . 


19,45* 


21.96* 


3A1 


2-43' In the number 4,263, wh^t digit is 














in' the tens place? . 


85.68 


84.46 


85.28 


75.21* 


. 80.82 


4A2 


2-47 To fig. how Jong it will take to 










t 




wash 10 windo^/s, Dorothy could 


55.34'* 


55.26 


57.47 * 


50.41 


54.33 ' 


2B1 


2-49. MuJtipJy: 9 x 3§ ' • 121 


,45.09 


35.88* 


40.09 


25.23* 


• ^3.08* 



125 



XT 



Appendix 4.2 



THIRTEEN-YEAR-OLDS PERFGRVIANCE lEVTJJS IN PrPX'ENT 



Minnesota 



Similar Dist. United States ' Siicilar 0is^ 
Minnesota \ U»S. 




IIAl 
IIA9 
IDS 

II A4 

IIA6 . 

IIB3 

IIIAl 

UJl 

JG2 ' 

IIi^l 

IVAl , 

TVAl 

IVR2 

vn 

IG2 

f 

IIAl 
IIAl 
IIAl 
IIAl 
1C3 

IH2 

IIA3 

IIBI 
IIB3 
IIA6 
IIJ2 



1-6 

1-11 

1-15 

1-21" 

1-22 

1-25 . 

1-27 

i-is 

1-29 

1-30 

1-34 

1-38 

1-39 

1-40 
K48 

1- 49 

2- 9 

2-UA 
2-nB 
2-llC 
2-llD 
2-19 

2-21 

2-24^ 

"2^25 
2-26 
2-28 

.2-32 



Do the foJJowing subtraction: 
1054 - 865. 

hliat is the SMALLEST number- 
divisibJe by 6, 9^ and 12? 
An angle may be measured in 
units caJJed 

isliich one is another way of' ' » 

^xp;*ess'ing 3,6 x (10**2)? 

Hliich one of the fo J J owing 

cquaJs 47/5? 

isliich fraction ^ the 

GREATEST? 

Jf X is Jess than 4, then 
x+7 MU5T be 

If Sy are shared equaJJy among 4 
boys, how much does each get? 
What is the probabiJity that heads 
wiJJ turn up on the 4th toss? 
'v.Tiat^ is the SQUARE ROOT of 
16? 

If ^rin. represents 5 mi., 20 ri 

Is how rany inches? 

1602 inches snowfaJ T enuaJs how 

nany inches of water? 

How m^nv votes did Candidate A 

receive? (70% of 4200) 

How oJd is Jolin? 

'^"hich candy shape ^^ives Robert 

the MOST choGoJate? 

U'hat fractionaJ part. of the Jarge 

circle is shaded? 

IVhich one of the following 

numbers is a PRIME number: 

Add: 38 + 19 / 

Subtract: 36-19 

MuJ tipJy: 9 *x 38 ' - 

Divide: 125 by 5 

What is the diameter of a circ^J^ „ 
with a radiuS'Of 4 inches? 
Which diagram iJ Justrates "Set S 
is a subset of Set T" ? 
Do the foJJowing probJeir: 



Y K 



^et 'a*b = a (a+b) , then 2*3 = 
What is the vaJue o*f x in x-3=7?'^ 
hliich number is CLOSEST to 5/16? 
What is the 'probabi J ity that' you 
wiJJ get the red button? * - " 



87.5 

26.78 

77.72 

46.26 

71.08 

38.32 

63.91 

18.32 

29.28 

39,96 

50.42 

63.56 

18.89 
88.43 

43.03 

73.59 

64.90 
94.08 
88.00 
85.53 
94,65 

32.08 

'63,78 

72.74 
43.46 
■87.81; 
20.63 

41\3S, 



80. S5* 

24.29 

76.31 

36.60* 

64.59* 

31.26* 

59.59 

12.38* 

21.46*, 

"^40.46 

48.65 

54.99* 

11.86* 
80.34* 

32.82*^ 

67.14* 

72.69* 

95.53 

91.07 

87.76 

91.60* 

37.23 

72.07 
36.54* 
88.76 
24,20 

38.41 
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80.29* 

24.22 

78.54 

36.49* 

65.32* 

30.57* 

59.78 

14.69 

22^58 

'38.46 

50.7.7 

54.74* 

11.95* 
82.06 

33.93* 

67.50* 

74.23* 

95.60 

91.41 

88.29 

92.60 

36.56 

64.75 

73.08 
35.42* 
87.87 
24.76 

37.21 



80.02* 

20.91* 

68.71* 

•37.49* 

64.85* 

26.18* 

50.10* 

12.32* 

15.16* 

37.32 

41.58* 

44.60* 

'U.55* 
71-27* 

28.59* 

57.52* 

58.44 
94.30 
88.90 
82.56 
88^53* 

35.96 

58.26 

62.25 
35,93* 
84.62 
18:89. 

11.16* 




United States Sinilar Dii 
.U.S. . 



1 ;* 



IVAl 
IllBl 
IVBl . 
IVAl 
IVB2 

ivra 

IV.\4 

Vf>4 
vr, 

• I I A3 

iini ' 

ICS . 

ivii2 

liA6 

ITBl 

IIIAl 

IIJ4 

IIB3 



IIAl 

' iVM 

IVAl 
' 1112 

• ivi 

VG 



2^34 ^'^pt fractiof^aj part of the grouT> 

(13 boys^ 15 ipkrJs) is bc^vs? 
2-35 Dra\i? a graph ti?;-shov the no. of 

plantings thrcv^^out the week. ^ 
2-3S W^iich expression gives^ the total 

"distance aroundi!ihe field? • • 
2-39 By how many ini3ej|;did the rocket 

- ' miss its target?"/^. 
2-42 275 piles at 50 ngin will take how 

rany hours? " \. * 
2-43 Miat is the AREA iii s^. in. "of a 

square witi a peri;^. of 12 iji.? 
2-47 If n is an odd nunU^r, what can 

you say about n+1? j- 
2-48 The lowest price peri.oimce for . 

rice IS - . 

2- 49 In the two souares, yhat is the 

distance fror A to B'' . 

3- 6 no the following additlbn: 

1/2 + I/3"= 
3-9 i^Tiat is the reasure of t^e angle 

when the tire is 3:00? - 
3-10 HTiieb line seprent i? a pIA^^'HTFP? 
3-18 If a+3=b and 3+c=b, then-' • ^ 
3-24A Kliich nurber Is the OPRTEST? 
3-24B HlijcH number is the S*'ALLHST? 
3-27 If x/y represents a number /'the 

nunbe'r with x § y doubled is, 
3-30 Wliat is the totaJ cost of 2 JJ^s. . 

of apples and J Jb. of pears?. ^ 
3-31 In how many different ways can- the 

3 friends arrange themselves? 
3-32 W'ha.t is the value ^of x that 

' satisfies 3x-3=12? 
3-33 10 X 10 X 10 ,x 10= 
3>-36 How many, degrees diff-. is there 

between th^ 2 temperatures? 
5-37 How many words did Marie MISS on 
all 4 spelling tests; 
' 3-38 iVhat is the union of A=(2,4,5) 

^ and B=(l,2,3,6)? . \ 
3-39' Curtain length of.6 ft. 7 in. is 

CLOSBST to how nany inches? 
3-43 'A'hich'chart shows part of the* 

rraph of x=y? 
3-46 How many blocks does it tal-a^". 
to fill tbiC-Crnte? 
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2S.50 


23.18*' 


24.09 


20.4ir 


23.83 


.W/19 


60. 8S 


62.87, 


39.04* 


45.17* 


J 

5^.03 ' 


56. 4f 


52.46 


60.69* 


63.19* 


81.39 


^0.97 


80.46 


80.83 


81.80 


70.55 


. 65.16* 


65 ,.71 


59,11* 


60.97* 


10.90 


9. 14 


^ 10.31 


6.67* 


8^58 


61 .02 


55.37* 


58.68 


.51.23* 


56.83 


31 .64 


26,97 


26.55 


24.46* 


24.34* 


. 77. 23 


74*23 


• 75,44 


60 .40* 


65.62* 


60^05 


44^,80* 


49,40* 


41.87* 


51.44 


6i;is 

/ H . 0 i. 

•60.74 ^ 
73.30 


64.29 

71 r21 

58.14 
88.76 
65.08* 


65.84 
72.25 
59.70 
90.67 
' 68.62 


42.96* 
- 68.04* 
• 56.59 
, 84. 3Q* 

51.45* 


49.15* 
74.98 
. 61.12 
88,88 
59.62* 


18.47* 


15.20 


^ 14.58 


' 17.84 


17-47 


16.. 6 3 


20.95* 




2p*63^ 


21.30 


29,91 


-27.58 


29.18 


30.00 


34,44 


• 61.92 
.80.13 


45.58* 
; 75.40* 


44 .64* 
78.56 


67.07* 


71.59 


€4ili 


\ 47.34* 


49.52 


38.52* 


46,50. 


.75!*te 


'* 78.87 


77.85 


65.58* 


' '70.49 


i t 
.48.7^ 


52.78 


56.08* 


42.80 


. 44.75 


5^03 


53.01 


53.69 


* 45.58* 


.^49. 5 J, 


32.^39>' 


18.26* 


' 19. -16^ 


13.31* 


' 14.59* 


91.20 


91 .06 


91.96 


82.94* 


86.32.* 


< 
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Appendix 



B^loonin£ton 



Winnosota* 



Similar Dist. 
Minnesota 



United St 



at^s SiciJar Disl 




Object i ve-It em 



RBlO 
2B 

-RCIO 

2T1 

2A 
2A 
2A 

RA08 
RJOl 
4E 
4E 

RBOi 
3B1 
3K 



1-7 
1-8 



1-10 
1-11 



i-29 
1-35 
1-37 



RDOl 


1-38 


3Ai 


1-42 


2R 


1-45 


4W 


i-50 


• 2B 


1-52 


4F 


1-55 


IJ 

RF03 
2B ' 
RK07 


2-6 
2-9 
, 2-10 
2-11 


2k 


2-12 


Bni6* 


.2-14 


RC25A 


2-lSA 


RB08 
PP03 


2-30 
2-31 


2A . 


2-^7 






'> 





Which fraction is the GREATEST? 
If X = 3, what is the vaJue of 
x2 - I ? • 

1,602 inches of snowfall equals 
how many inches of water? 
Hliat is the vaJue of x that 
satisfies 3x - 5 ^ 12? 
1-1 2A Add: 38 + 19 
l-i2B Subtract: 36 - 19 
1-12C ?fuJtipJy: 9 X 38 
1-12D Divide: 125 b>^ 5 
1-15 If n is an odd number, what can 

you say about n + 1? 
1-19 What is the probabiJity that heads 

wiJJ turn up on the 4th toss? 
J-22A K-hich ftad a CONSISTENT battinp 
Average "between 1967 and 1971? 
1-22B »<hich batting avera^^e agrees post ' 
CLOSELY with the team- average? 
If a + 3 = b and 3 + c = b, then 
What is the equation of line A? 
What is the totaj cost of 2 Jbs. 
of appJes and J Jb. of. pears? 
V^liich diagram iJJustrates **Set S 
is subset of Set T"? 
IVhich chart ^shows part of the 
'gra^h of X = y? 

. Which yr. did federa J grants for ed 
decrease from previous yr.? 
iVhat- is the*difference in the saJe 
price of 2 televisions? 
If x/y represents a number, the 
number with x § y doubJed is 
IVhat is the area ofthe shaded 
portion of the figures? * 
i\Tiat is the measure of angJe.E? 
J^Tiat is the SQUARE ROOT of 16? 
(r + s) - (r - s) X 
Which candy shape* gives Robert 
the MOST chocoJate? 
Do the foJJowing addition: . 
J/2 + J/3 = 

^If h in. represents 5' mi., 20 mi. 
is how many inches? 
If x and 7 are negative, then 
X + y 

IVhich number is CLOSEST 4u) 3/16? 
City property tai^ on $14,900 is , 
CLOSEST to , \ 

Do the following subtraction: 
1,054 - 865 
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' 58.57 

79.58 

76.71 

' 75.37 
94'. 79 
94.06 
87.63 
96.24 

86^11 

35.01 

67.58 

83.26 
86.96 
29.38 

62.88 

81.77 

66.31 

91.74 

^ 82:^2 

f^4.37 

50.24. 
56.67 
83.70 
• 31.03 

57.52 

69.49 

71.26 

67,78 
51.37 

39.24 
92.33 



54.36 

85.98* 

79.1-7 

84.56* 

97.29 

93:27 

89.77 

95.65 

83.81 

37.30 

59.39* 

81.87 
83.04 
22.90* 

62.16 

78.67 

57.87* 

92.69 

82.84 

43.09 

43.07* 
,52.70 
83*. 26 
26.68 

54.57 

71.37 

73.01 

6^48 
51.15 

43.93 

90.93 



61.19 

88.08* 

80.28 

83.87* 

97.28 

94.66 

90.19 

94.65 

88.26 

40.63, 

63.62 

83.37 
,85.50 . 
28.57 

67.25 

82.39 

64.85 

93.72 

82.29 

44.05 

47.53 
59.69 
86.69 
33.37 

57.02 

76.43* 

73 ;59 

70,93 
55.67 , 

46.34* 

90.71 



51,07 

79^75 

73.86, 

78,76 
96.99 
93.20 
89,85 
94.73 

74.61* 

28.61 

'52.21* 

71.71* 
80.83* 
22.7^ 

, 53.88* 
77.77 
48.93* 

'79.40* 

7X31 

42.85 

y.78* 
54.88 ' 
78.24* 
31.09 

50.64*' i 

68.48 

61,89* 

65.29* 
40.31* 

41.01 
91. a9 



53.00 

86.42 

82.30 

82.44 
. 97.39 
94.85 
91.10 
96.41 

75.59* 

31.57 

60 .io 

73.29* 

83.20' 

25,56 

59.64 

81.48 . 

52:57* 

84.54* 

79.20 

48.13 . 

37.01* 
59.12 
81.22 
36.70 

53.12 

68.63 

62.91 

67.05 
42.52* 

■46.97 

92.34 
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r 



Bloomingtoa 



Minnesota 



Similar Dist/r 
KUnnesota 



United States . Sinilar Dist 
U.S. 




R004 
2TL 
RJ05 
4W 

10 
4F 
4P 

RA09 

2T1 

2T2 

IS 

2A 

4F 

3K 

RK14 

RN03 
1C3 

4v; 

2A 

RC08 
RC20 
5D 

RC25B 
3K 

5b ' 



2-38 What is the union of a = (2,4,5) 

and B = (1,2,3,6)? 
2-42 What i$ the vaJtie of x in 

X - 5 = 7? 

2-45. The chance of drawing a hTilTE sJip 

1st is given by which? ^ 
•2-46 What- time shouJd the turkey be put 

in the oven to be done by 5:00? 
2-48 ^Nliich one is another way of 

expressing 3,6 x (10**2)? 

2- 54 ^liat fractiqnaJ pare of the large 

circJe is shaded? 

3- 6 \<hat is the APE^ in so, in. of a 

souare with v^eriir. of 12 in.? 
3-7 V.liat is the SMALLEST number 

divisibJe by 6,9\and 12? 
3-9 If X is Jess than 4, then 

X + 7 NnjST BE 
3-13 What is the soJution set of the 

. equation (x-1) (x+7) = 0? 
5-14 Wlxich Statement follows "AJ J' 

good drivers are aJert"? 
3-20 'Which on^ of the foJJowing equaJs 

47/5? 

3-25 275 miJes at 5Q mph wiJJ take 

^ how many hours? 
3-31 Ivliich expression gives the total 

distance aroXand the fieJd? 
3-36 How many inches Jong is the 

hypotenuse? 
3-39 Let a*b = a(a +b) , then 2* 3= 
3-41 If f (x) =(x + 1), 

what does f (2) eq*uaJ? 
3-42 How many packages did the man buy? 
3-46 Do the foJJowing probJem: h x h = 
3-48 How many de'grees diff. is there 

between the 2 temperatures? 
3-51 How many .votes did Candidate A 

receive' (70% of ^200)? v . 
3-55 How m.uch more wpuJd a person pay 

* buying on credit (vs cash)?\ 
2-15B If X and y are negative /then * 

X . -y 

2-27 If $y are .shared equally among ^ 
4 boys, bow much^ does each get? 

1-31 The lowest price per ounce 
for fice is 
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58.30 

93.25 

36.50 

45.42 

72.72 

69.92 

- 27.22 

45.10 

76.74 

29.86 

56.57 

77.59 

80.14 

66.32 

32.59 
69.34 

60.98 
77.28 
* 63.88 

82.93 

46.52 

69.99 

71.42 

62.80 

38.19 



61.34 

94.88 

33.26 

42.90 

71.09 

77.71* 

28.15^ 

41.32 

73.0^ 

29.61 

50.91 

82.68 

82.07 

76.41* 

28.18 
72.68 

55.50 
81.06 
70.52* 

76.85* 

48.21 

6'6.03 

67.46 

64.01 ' 

37.31 



67!,44*; 

95.80 

38.34 

48.46 

75.37 

74.52 

33.76* 

43.89 

74 . 50 

34.66 

'53.68 

84.17* 

83.30 

74.67* 

31. 2l' 
7^.31 

58.18 
"78.26 
70.27* 

79.03. , 

47.01 

67.22 

77. Q4 

69.32* 

37.61 



57.91 
"9^.S6 ^ 
31,21 
43. h 
64.05* 
70.63 
30.26 
40.72 
.72.94 
28.03 
51.05 
83.19* 



83.04 

V 

70.44 



68.84 

,4^.02*. 

82.97* 

76.56* 

67.34* 

•46.27*- 

64.53 

67.75 

44.21* 

35.21 



61.90 

95.97 

36.17 

48.42 

,67.15 

72.46 

35.63 

4f.25 

78.18 

33.54 • 

51.92 

82.46 ^ 

84. 70^ , 

69.96.^ 

31.14- 
68 ..86 

4i5v77* 

83.^2'* 

77.0^,., 

72.09* \. 

48.54 

68.62 r 

70.41 

46.77*,. 



36.14 
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